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PREFACE. 


^^H  Thk  opportnoit;  afforded  by  the  prepariitioti  of  this  book  fof 
^^f  tbc  prcsentalion  of  a  brief  Modern  Anatomv  has  been  deemed  too 
Yalnable  to  sacriGce  Ii;  dupiicatbg  exkling  "Anatomical  Coin* 
pends."  The  science  is  steadily  advancing  in  the  discovery  of 
new  facta.  Tweuty  years  ago  the  German  anatomists  recorded  diB- 
coveries  which  are  only  now  coming  to  the  notice  of  the  American, 
student.  A  band-book  can  at  most  contain  only  the  essentials  of 
I  (he  Bcience,  and  in  the  present  instance  the  effort  has  been  tO< 

I  select  sDch  knowledge  aa  will  be  most  useful  to  the  student  and 
Ithe  practitioner. 

In  the  hope  of  preaentiug  some  new  descriptions  not  access 

■  dhle  to  all  Htudente,  I  have  compiled  the  sections  on  Osteology, 
I  Artfarology,  and  Myology  from  Heule  and  from  Quain,  while  Oray'a 
I  AniiMmg  and  notes  on  the  lectures  of  Prof.  George  S.  Huntington 
|of  ibe  College  of  Physicians  and  Surgeons,  New  York,  have  alaO 
I  been  largely  conBult«d.  The  order  and  classification  of  Henla 
Khavc  Iwen  followed  throughout:  joints  are  mostly  from  bis  work, 
kiuid  where  bis  descriptions  of  them  differ  greatly  from  those  of  Kng- 

■  (ish  tcst-booka,  they  have  been  described  separately  in  fine  print. 
vMany  mascular  anomalies  have  been  mentioned  in  fine  print. 
KVew  names  for  muscles  as  agreed  upon  by  the  German  Ana- 
I  tomicnl  Society  have  been  marked  "  p.  n."  (propoaed  name). 
I  Illustrations  from  Gray,  Quaio,  Henle,  and  Schwalbc  have  been 

iproduced  to  illustrato  special  points.     English  and  nietrio  mea*- 
remcnts  are  both  given,  the  English  being  approxim&U\^  coTtftfflt. 
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PREFACE. 


Space  has  been  gained  by  conciseness  and  by  tbe  omission  of  many 
monosyllabic  words.  It  is  to  be  noted  that  the  questions  are,  in 
a  sense,  headings  introducing  generally  a  large  amount  of  informa- 
tion in  the  answers. 

The  Glossary  has  been  written  in  the  hope  of  promoting  a  cor- 
rect pronunciation  of  anatomical  t^rms. 

I  have  to  acknowledge  the  assistance  of  Dr.  Andrew  O^Malley 
and  the  Editor  of  the  Series,  who  have  written  the  sections  on 
Angeiology,  Neurology,  and  Splanchnology.  In  the  latter  section 
the  relations  of  the  viscera  are  with  slight  modifications  those 
given  by  Professor  George  S.  Huntington,  and  the  works  of  Quain 
and  Gray  serve  as  the  basis  for  the  general  descriptions  of  the 
viscera,  as  well  as  for  the  sections  on  Angeiology  and  Neur- 
ology. 

This  volume  is  not  intended  to  replace  text-books,  but  will  be 
found  serviceable  in  facilitating  the  remembrance  of  knowledge 
gained  from  more  extended  works  and  at  the  dissecting-table. 
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ANATOMY. 


DEFINITION  AND  SUBDIVISIONS  OF  ANATOMY. 

^  Tliat  are  the  oloect  and  Babdivisions  of  anatomy  ? 

e  otijccl  m  to  6nd  out  tlie  atrufiure  of  organizetl  bodies. 
I  wipe  includes  Human,  Comparative,  and  Vegetable  Anatomy, 
1  The  miinittl  pusscsiieB  Iwo  tubes,  the  animal  and  ve^lulive :  the  fomier 
I  eontaiiiH  the  spinal  conl  and  brain,  difitinguisbinK  in  part,  the  animal 
f  lirom  thp  plsint;  the  vwetative  lube  is  common  lo  both,  and  eiifloses  the 
drsansof  nutrition  and  reproduction. 
Human  .\natomy  is  subdivided  into  Histoloj^.  or  (icneral  Anatomy. 
Iwd  Descriptive,  or  Special  Anatomy.  The  iollowing  jiages  treat  of 
I  l>eB(!ripiivc  Anatomy. 

EMBRTOLOOY. 
Briefly  describe  tlie  process  of  development. 

Th<'  human  ovum  is  a  siriall  cell,  jlT^th  itidi  in  diameter;  its  wdl  is 
the  vitrlHiif  tntnil/niiif.  its  body  the  ji"W.  its  nucleus  the  germinal  veifrfr, 
and  its  nucleolus  the  gcmi'iutl  tptit.  It'  all  the  food'yolk  undergoes 
«han^,  as  in  mammals,  the  ovum  is  hn/olilniitic ;  if  only  |>an,  ae  in 
fishes,  it  is  mrradliiiific.  When  the  ovum  mattirea  the  gennmal  vesicle 
divides  and  extrudes  two  piJar  f/lufiiilex;  inside  the  yolk  is  formed  a 
/emiile  prfmucleiix. 

These  chnnees  o«ur  whether  the  ovum  is  fecundated  or  not.  Should 
another  cell,  the  xprrmatraoSn,  enter  the  yolk,  its  tail  disajipears  und  its 
Head  heraimes  the  niair  jnvnudai*.  The  union  of  the  two  promulci 
j&nns  the  Brat  frf/mentation  gjihere.     Halves  are  formed  of  ihie  sphere, 

rh  one  again  splits,  and  so  on  :  when  about  ninelysix  cells  are  Ibmied, 
upper  group  of  fflily-four  will  completely  enclose  a  lower  group  of 

The  outer  group  lines  the  vitelline  membrane,  and  from  it  comes  the 
'niV/re  tdofltrm,  the  epibfart  or  serous  layer.     Prom  ihe  enelosed 
ip  comes  the  ;»nW(iirrnW(rm,  the  A.i^joWiiiiI  or  mucous  layer;  be- 
ihcm  IB  later  develope*!  the  jirmilir*  metotlrmt,  the  nii-wtila*!  or 
w  hiyer.     On  the  outer  layer  there  npjjcars  a  shwlnd  {jateh,  the 
ijmmiuitiin,  and  in  this  i-omc  in  imlcr  ( I )  the  jirimifive  »(inifc,  Ci\ 
tnalvllani  cinal,  (3)  the  fJior'ln  •lomiih  or  itotochord,  Rfii  W  Wt 
t-A.  „ 
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metobUutw  mrnitfx :  the  first  is  transient  i  the  thirrt,  round  which  the 
vertebmt  culumn  forms,  is  more  persistent ;  ibe  setxind  aod  founh  arc 
pcnnaoent    The  primitive  streak  soon  aivinirea  a  primitivr  ffrwii^. 

The  medullary  or  neural  canal  is  I'unfined  to  the  opibla«t,  and  formed 
b;^  two  lateral  ridges  meeting  dorsally.    The  chorda  dermis  ia  a  thicken- 


bral  disks.  Tlic  kteml  mesobtikst  cleaves  into  two  plates :  one  clineis  to 
the  epiblast,  forming  t\ie  tomatoiJeiire ;  the  Other  to  the  hypoblast,  Erm- 
ine tne  tptanchnnpUiirf,  The  former  fonus  pan  of  the  wall  of  the 
body,  the  latter  part  of  the  wall  of  the  aJimentao'  tract,  and  between 
the  two  is  the  caiam,  or  pleuro- peritoneal  cavity. 

In  the  paraxial  mesoblast,  in  the  region  whicn  aflcrwafll  Isecomes  the 
neck,  is  developed  a  linear  series  otquadrangular  mnsse^,  the  meso- 
blasuo  somiten. 

At  the  anterior  end  of  the  neural  groove  are  formed  three  prinuiTy 
oer^iral  vailcfai;  later  the  anterior  and  posterior  divide  each  into  two, 
making  five  in  ail.  ^ 

The  steps  to  be  noted  are— (1)  fortnation  of  polar  globules  and  theij 
male  and  female  pronuclei ;  (2)  segmentation  of  j'olk;  (3 1  arrangement  of  ^ 
oellfi  inside  the  vitelline  membrane  into  two  groups:  (-1)  separation  of    i 
eells  into  epiblast,  mesoblast  (two  layers),  and  hy^btast ;  (5)  furmation 
of  area  yenninativn ;  (6|  primitive  trace ;  (7)  primitive  groove  caused 
by  heaping  up  of  "dorsid  plates;"   18}  neural  canal  formed  by  the 
meeting  of  dor^  plates;  (9}  under  this  canal  formation  of  notochord 
from  hypoblast;  (ID)  a  line  of  square  segments,  the  mesoblastic  plates; 
(11)  Bomalonleure  and  splanchnopleure  and   body-cavity;    (12)  three  I 
primary  cerebral  vesicles;  (IS)  curving  of  the  embi^o  Jongitudinally  and  I 
laterally,  comparable  to  a  canoe,  the  body-cavity  corresponding  to  tha  J 
well  of  the  canoe ;  (14)  the  yolk-sac  outside  the  body-cavity  i*  theum-| 
biiical  vesicle,  providing  nutrition  until  the  placenta  is  formed. 

What  puts  are  derived  from  each  blastodermic  layer? 

Prom  epiblaif,  the  whole  nervous  sj'etem.  brain,  fipinal  cord,  peripheral  -■ 
and  sympathetiu  nerves;  epithelial  structures  of  the  organs  of  special 
sense;  epidermisand  appendages,  as  hair  and  nails;  epithelium  of  glands 
which  open  upon  the  skin  surface,  as  mammari',  sweat,  and  sebaceoos 

S lands ;  muscular  fibres  of  sweat-glands ;  epithelium  of  mouth,  except 
lat  covering  tongue,  and  of  glands  opening  into  it ;  enamel  of  teeth ; 
epithelium  of  nasal  passages  and  of  glands  and  cavities  opening  into  ] 
them.  ] 

From  mf*oblii*t,  genito-urinary  organs,  except  epithelium  of  bladder 
and  urethra ;  all  voluntary  and  involuntary  muscles,  exwpt  muscular 
fibres  of  sweat-glands:  vascular  and  lyniphalio  systems;  serous  mem- 
branes and  spleen ;  skeleton  and  all  connective- tissue  structures  of  body. 
From  hgpoblaul,  epicheliuni  of  olimenLtry  canal  from  back  of  month 
>  to  anus. 'and  of  glands  which  ')|>en  into  this  part  of  the  tube;  epithelium 
H^Jfustschian  tube  and  tynipanuiii ;  fpiiKeliuin  i)f  bronchial  tubes  and   • 
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iu»  of  lungs ;  epitbelium  of  the  vesicles  of  the  tliyroid ;  epitheU 
'j»  of  the  thymus',  epithelium  of  urinary  bliulder  and  urethra. 
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^H  DESCRIPTIVE  ANATOMY. 

^^B  What  ai«  the  systeiuB  of  descriptwe  anatomy  ? 

^^H      1.  Ostvulog}'.  the  Wieiii  -'.  Anhrulogy,  tlic  ailiculations ;  3.  Myot- 

^^^^lOgy.  tU«  vuluntaiy  muscles,  fuscicc,  atida|M)neuroites;  4.  AngeioloCT,  th< 

^^H heart,  blood-veaseU.  and  lymphatics;  rt.  Nctirology.  Bpiiml  cord,  timin, 

^^H  tKTvcs,  and  or^n»  of  ilie  gen§es ;  C.  S]>1unuhnolo^,  the  organs  of  res- 

^^H  ptrotion,  digestion,  reproduction,  and  urination. 

An  organ  is  t-apublc  of  isolution :  organs  make  up  a  Byslcm,  and  ^t^ 
t«ms  an  apparatufl.  ' 

Wbat  are  gome  of  the  descriptive  terms  ? 
^^H  The  body  b  aln-a>-8  supposed  to  stand  erect,  with  hands  at  the  sides 
^^^■'«iid  palms  to  the  tront.  Siiprruir  and  infenor  correspond  lo  cephnh'c 
^^^V'Kiid  caudal,  Buterior  and  posterior  to  vaitml  and  dornal.  As  the  body 
^^Bis  bilaterally  sj-mnietrical,  it  may  be  divided  into  similar  halves  bv  a 
^^H  pirtlian  ptiiifiamna  jroni  before  backwanl.  The  line  along  which  tliig 
^^H  plane  meets  the  surface  of  the  body  is  the  mrtii'tn  line.  The  words  >ii- 
^^^ft  Umitl  and  external  refer  lo  points  nearer  lo  or  fnrtber  from  the  median 
^^H  plane  Hcnle  uses  medinu  for  intemat,  and  I'lteml  for  external ;  the 
^^B  tbrmcr  looks  toward  the  median  line,  the  latter  trom  it. 
^^B  Safftltal  denotes  an  antero-posterior  direction  in  or  parallel  to  the 
^^K  Biedian  plane ;  mrrnial  atfivnlat  denotes  a  tTanB\-er8e  direction  at  right 
^^K    tBjtleB  to  the  saiiitlsl.     Otner  terms  applied  to  surfaces  or  borders,  like 

eeriVA™/,  KlmuH,  radln),  iibiar,  firxor,  rxtentor,  proximnf  {nearest   the 

trunk  »T  centre),  tlittal  (away  from  the  trunk ),  are  often  convenient, 
A  surface  Is  aaid  lo  ''look"  in  a  certain  direction  when  a  pcrpcndi 

ular  tu  the  surface  points  In  that  direction. 

OSTEOLOGY, 
What  la  tbe  akeleton  ? 

Tlic  skeleton  is  the  solid  framework  of  the  Iwdy,  comfiosed  of  Iwnt. 
"inipU'tcil  by  cartilage.  In  the  lower  animals  ihere  maj' be  an  nuio- 
Mhrffinii,  the  deeper  framework  corresponding  to  the  human  skeleton, 
und  an  rjcuMtiim,  comprisinK  the  integument  and  hardened  stnictures 
cwineeityl  with  it.  All  vertcorate  animals  poiwesses  an  cndosVdcton  ; 
wrtiie  have  an  exoskelclon.  Most  invertebrate  animaU  jtosseas  ■""  •■»"- 
skekion  only. 


1 


What  are  the  naes  of  bones  7 

fl)TlH-y  serve  as  leverw  iiiwn  which  allncbcd  muscles  nd  ;  '2) 
port  -,  ( :i)  protection  of  delicate  >itv\iw  ;  U I  coninbiile  to  the  UiTtni 
ufjuiiila;  (5)  by  olasticilj  ul' i-urvutmv  lend  lo  JiininiHi  snocVu. 


1 
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r>STE(»I^KlY. 


How  are  bones  fonned? 

They  are  formed  by  ossification  ii)  (liree  ways:  (1)  ii 
from  it;  (2)  in  membrane;  (3)  gubperiosteallv. 
The  boiics  of  the  vertex  of  the  skull — f.  &  tne  paiietala,  the  froDtnl, 


1 

cartilage,  not  ^ 


the  tabular  part  of  the  occipital,  the  squamous  aud  tympanic  parts  o' 
the  teniporal.  the  inner  plate  of  the  pterygoid  process,  the  bones  of  ihu 
face  except  tlie  inferior  turbinate  and  part  of  the  lower  jaw— are  formed 


1  membrane.  The  base  of  the  akull  ami  the  other  bones  of  the  body 
are  formed  in  cartilage.  A  deposit  of  bone  begins  at  one  spot-,  the 
primar)/  reatre ;  the  snail  or  diaphysia  is  formed  from  this.  Must  bon«8 
nave  other  centres  of  ossification,  secondary  fst  tertiany^Tvi  parte  de- 
rived from  them  are  the  rpiphynrt  (gromng  upon).  The  growth  of 
bone  in  length  depends  largely  upon  the  cartilage  between  the  epiphysis 
and  diapli^is ;  this  cartilage  acts  aa  a  buffer  in  concussions.  The  growth 
in  cirv'umferencQ  is  by  subperiosteal  ogsifieation. 
Some  bones  ossify  eariy;  according  to  their  f^inctlon — f.  g.  the  lower 

¥w  and  ribs,  because  suction  and  respiration  come  inU)  play  at  birth, 
he  first  primary  centre  to  appear  is  in  tlic  clavicle,  at  the  fifth  week  of 
fcetallifc;  the  last  secondary  centre  to  appear  is  in  the  sternal  end  of 
the  clavicle,  at  the  eighteenth  year.  At  liirlh  nearly  all  primal^' centres 
have  appeared  (the  pisiform  not  till  the  twelfth  year),  and  only  one 
secondary  centre — vis.  that  for  the  lower  eslremity  of  the  femur,  poe- 
aibly  one  for  the  upper  extremity  of  the  tibia. 

What  are  tlie  mles  for  the  direction  of  mednUair  arteries  ? 

1.  The  medullary  arteries  run  from  thu  kiff  and  frjuyrii  thf  dlinw.  2. 
The  secondary  centre /roni  which  the  artery  runs  is  the.finl  to  appear. 
3.  The  epiphysis ^j-xt  to  apiiear  is  htut  to  unite  (except  in  case  of  fibula, 
whore  its  lower  epiphysis  appears  first  and  unites  first)-  If  there  is  but 
one  secondary  centre  in  a  bone,  the  artery  nins  from  it.  Rule  I  may 
be  remembered  by  flexing  the  knees  and  elbows,  and  noting  that  the 
medullary  arteries  run  limcn  as  though  impelled  by  gravity, 

iTie  oblimiity  of  the  vaacular  canals  is  really  doe  to  the  inequality  of 
h  of  the 


growth  0 

with  ii 


0  ends :  the  one  growing  more  rapidly  carries  ihc  artery 


Brieflr  describe  the  stnicttue  of  bone. 

This  description  includes  that  of  llie  periosteum,  marrow,  and  iwne 

Tjie  jirrinsleitm,  or  bone-skin,  consists  of  two  layere,  an  ouicr  fibrous 
and  an  mner  vascular  one,  beneath  which  are  granular  cells  culled  otten- 
blatti.  The  periosteum  serves  as  a  nidus  for  vessels,  and  is  reUtcil  to 
the  growth  and  renewal  of  bona  It  Is  looser  on  young  bone  than  on 
dd,  and  looser  on  the  shatl  than  on  the  extremities.  The  dum  mater  of 
i  the  bnun  is  allied  to  periosti^um. 

""  a  marfoc  fills  the  unHlulliiry  I'lituil.  niiiii.'l|.iu.H  .-.iiiiei'S,   and   liirgu 
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IOSTEOLOOV. 
BkvereUn  nnals.  The  mediillan-  canal  is  lined  with  nuh/nten 
HuTQW  m»y  he  ydlnw  at  mi:  Ihe  fonner  ib  in  adult  long  boi 
Inl  contains  96  per  cent,  fat  In  tlie  ehort  and  flat  bones,  in  tne 
Bincellat«d  enda  of  long  bones,  in  the  bodies  of  the  vertebrae,  in  the 
BtnisJ  diplo^,  in  the  sleraum  and  riba,  and  in  all  bones  of  the  fcetus 
fend  infant,  the  marrow  is  red  and  fluid,  containing  72  per  cent  water 
Knd  a  trace  of  fat     Marrow  may  poasess  Ave  kinds  ot  ocUa;  (1)  fat- 


cella :  (2)_  wanow-ccllB  proper,  reeembling  white  blood-celld,  and 

inf  ami  '  "' 

ronfaini 

mytrlojjl ,  ^, 

help  iomi  and  renovate  blood,  form  bone,  and  has  nutritive  properties. 


_     _...,._,..,._ „  .    ..         ....  id  nossess- 

inf  ami»boid  movement;  |3)  small  nucleated  reddish  eellK;  (4)  cells 
[iant-cells  (osteoclasts  or 
sorption.    Marrow  may 


ir  two  red  blood-corpuscles;  (5)  giant-cells  (osteoclasts  oi 
'  ■  '  .    ■..  .     e.a6orp"' 


niT'tr  proprr  rosy  be  compact  or  cancellous ;  the  separate  canoelli  have 
the  same  structure  as  the  compact  bone.  Long  bones  have  an  outer 
shell  of  compact  substance,  spongy  tissue  at  the  ends,  with  a  dense  layer 
beneallt  the  articular  cartilage,  and  a  medullary  canaL  ' 

Hat  bones  have  two  compact  plates  enclosing  a  spongy  layer 
diglo^- 

lid  bone  ia  made  ap  of  Havereian  fyslemx  (Ilaveni,  an  English  phy-T 
i).     A  central  hole  ia  the  Hav<raian  eatiol,  ^  inch  in  diameter,  and 
to  fifteen  concentric  rinp  around  it  are  the  hmelh:     Between  the 
ilbo  are  dark  specks,  (he  fncnniF,  which  are  connected  with  each  other 

the  central  canal  bjr  fine  tines,  the  canaliciiU.     LnmelliB  may  be  con- 

tentric,  around  Ilavemian  canals;  iafcntitial,  between  Haversian  s>»*b 

t«ms:  and  cfrcum/tmitt'il,  surrounding  the  bone.    The  canals  coiineo* 

the  medullary  cavity  with  the  surface  of  the  bone,  allowing  five  permea 

tion  of  blooil-reBeels. 

lite  lamellse  way  be  stripped  up  as  thin  films,  and  seem  bolted  logothel 

■  the  jirrforatiiig  iUinv  uf  SIturpiy.     In  thin  plates  of  bone  there  a 

lals,  but  lacunae  aud  canaliculi  are  present 

it  is  the  airangement  of  the  vascular  and  nerve  snppljr? 
The  arteries  are  perioitetd.  arftculm;  and  mfflullaij/  (all  are  nvtritnt). 
'         Ins  emer^jc  Ironi  the  bone  in  the  same  places  that  the  arteries 
Lymph  at  It's  accompany  the  vessels.     Nen'cs  enter  with  the  arte- 
i  are  destined  for  the  vessels:  none  arc  known  to  end  in  honyH 
itself  ■ 

What  la  the  purpose  of  the  medullary  cavity  ? 

tTo  allow  greater  surface  for  muaeular  attachment  with  ec 
light ;  for  strength,  a  hollow  cylinder  beinjf  BtroiiKer  than  a  __.. 
same  weight.  In  some  wator  animals  the  bones  are  nearlv  solid,  I 
(  as  ballam.  In  birds  the  bonea  are  lichl,  with  larce  uiediiUafy  cavil 
lud  with  warm  air  from  the  lungs.  In  the  human  Bubjett  Inftte  1 
r-oell*  in  ■  tew  bones. 


layer  ^^ 
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22  OSTEOLOGY. 

What  are  the  physical  and  chemical  characters  of  bone? 

Bone  consists  one-third  of  animal  matter,  giving  tenacity  and  elasticity, 
impregnated  with  earthy  salts,  two-thirds,  in  the  form  of  minute  gran- 
ules :  this  gives  rigidity  and  brittleness.    The  anal3rsis  by  Lehman  is — 

Gelatin  and  blood-vessels, .  33  per  cent. 

Phosphate  of  calcium, 57       " 

Carbonate  of  calcium, 8        " 

Fluoride  of  calcium, 1        " 

Phosphate  of  magnesium, 1       '* 

100  per  cent. 

Some  add  1  j>er  cent  of  oily  matter.  . 

Pure  bone  is  thought  to  be  a  definite  compound,  whether  from  a  child 
or  old  person :  it  diners  in  compactness  ana  arrangement.  The  petrous 
portion  of  the  temporal,  and  the  long  bones  as  a  whole,  have  an  excess  of 
morganic  matter  compared  with  bones  of  the  trunk — the  upper  extremity 
more  than  the  lower.  In  rickets  the  earthy  matter  may  smk  to  20  per 
cent. ,  instead  of  06  per  cent  Calcium  phosphate  forms  more  than  half 
of  bone  and  88  per  cent  of  enamel  of  teeth.  Bone  is  twice  as  strong 
as  oak,  three  times  as  strong  as  elm,  and  twenty-two  times  as  strong  as 
freestone.  A  cubic  inch  will  support  5000  pounds  weight ;  it  requires  800 
or  900  pounds  to  fracture  the  femur. 

What  is  the  number  of  bones  in  the  human  skeleton? 
200  in  the  adult ;  thus : 

^^^   Pairs.    ToUl. 

'  The  vertebral  column  ...       .26 

The  skull ...    6 

The  hyoid  bone 1 

The  ribs  and  sternum 1 

The  upper  limbs 

The  lower  limbs ^. 

34 


Axial  skeleton,    .   .   . 
Appendicular  skeleton, 


•       m 

26 

8 

•    • 

1 

12 

25 

32 

64 

31 

62 

83 

200 

The  patella  and  pisiform  are  included,  but  not  the  ossicles  of  the  ear  or 
small  sesamoid  bones :  the  teeth  belong  to  the  epidermal  layer. 

Into  what  classes  are  bones  divisible? 

(1)  Louff  or  q/Inidrical,  about  90  in  number;  (2)  tnhularorflnt,  for 
protection  or  muscular  attachment,  numbering  40 ;  (3)  short,  for  strengtli, 
numbering  30;  (4)  trregiihtr,  mostly  situated  symmetrically  acrass  the 
median  plane  of  the  body,  nuinl)ering  40. 

Mention  some  terms  used  in  descriptions. 

There  are  eminences  and  depressions,  an  articular  and  non-articular 
subdivision,  of  each  variety. 
Art'/ciihr  t'Wjinenivs  an*  called  lieaih  and  condyles;  non-articular  etni- 
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D  fpiamdr/lm,  tnichantert,  tuJirroinlia:,  tvbfrde*.  gw'nni,  /iW, 
^  jihfisn,  cW.  An  upophj^is  (errrdiccncf)  has  never  Wen  separstc 
mm  [Jie  Buriiuc  of'Lone;  an  epiplij'iiis  is  developed  Gvm  a  separate 

rntM  oitjoc^iveK  used  are — tlinoul,  like  a  bed :  eoracriid,  like  a  crow's 

.;  mniiitiiiL  tliti  trji  of  u  curve;  havi'dar,  like  a  hook;  matfeoliir, 

a  mallet ;  tiuitliiiil,  like  a  nipple ;  /xloiiloiJ,  like  a  Uxjth ;  pteryomd, 

.0  a  winft ;  fpiuiiai,  thorn-like :  »Woitl,  like  a  pen ;  viiffliiah  ensheathing. 

I  ArticuMr  CKvitiea  are  entyliiitl,  like  a  deep  cup ;  fftnwvf,  like  a  shallow 

gup;  'ronUmr,  pulley-like;  tiipnttid.  like  the  Greek  letter  for  ■. 

'   Non-articular  cavities  are  foma:,  tinuwt,  fiuurtt,  groopa,  cunah,  hin- 


BONES  OP  THE  TRtlNK. 

,    The  clavicle  and  scapula  do  not  belong  lu  tlic  trunk ;  llicy  form  the 
pboulder  girdle. 

^  The  00  innaminniuni  goes  (o  Form  the  pelvic  girdle,  completed  behind 
gr  the  fiucntni.  which  bdon^rs  to  the  inink.  The  nnimal  lune  is  enclosed 
llie  vuTlebrnl  column ;  llie  vegetative  tube  is  in  front  of  this  snd  be- 
__..d  the  hyoid  \mt\v:  nnd  sierniim.  The  parts  of  ibe  trunk  are  the  ver 
|ebral  iiJumii,  llic  sli-nium  iind  ribs,  tLe  byuid,  and  bunes  of  the  skull.. 


THE  VERTEBRAL  OOLtJMN, 
,  The  rrrtftinil  coliiniu  in  coDiposcd  of  a  series  of  vertebra  {verto, 


ml,  originally  ihirly-thrcu  in  number.     The  upper  twenty-four  remftil 
__panite  »»  niovaltlu  or  trite  vcrlcbrEC :  these  are  succeeded  oy  Rve  un' 
■■into  till*  numtwi,"  then  follow  four  dwindled  Hepnents  miifed  into 
coccyx.    Tliew  lower  nine  «re  the  fixed  or  fabc  vertcbne, 

Bcfcinning  at  the  skuH,  there  are  seven  cervii'al,  twelve  domd  or 
tWade  ronneetcil  with  rib*,  five  abdominiil  or  lunihnr,  five  sacral,  and 
four  CDCci'iienl  vertcbne.  The  numlier  in  the  cervical  region  is  conHtnnt; 
thow!  between  the  donal  and  Inmbar  may,  vary  reciprocallv.  If  there 
■re  but  eleven  paire  of  riba,  the  twelfth  dorsal  vertebra  will  have  lumbar 
characl^riKtia ;  if  thirteen  pairs,  the  first  lumbar  will  have  dorsal  cha- 
nKlcrii>tic&  A  tniiiHitiunal  hiviho-iincral  rcrlebni  is  met  with,  one  »ic'" 
cmnei'ted  with  the  bi<cniiii,  tiie  other  having  a  free  transverse  process. 

Describe  tlie  characteristics  of  a  vertebra. 

The  firei  two  eerviwl  vertebras  are  culled  rtAulmi  vertebne:  all  \X 
iA\\v.t  tnie  ones,  ft-.n'on  vertebrte.  A  representative  vertebra,  like  t" 
K-nth  dowal,  pniciits  a  body  for  the  purpose  of  anpport,  an  nrcb  ai. 
spinal  fununen  tor  protetlion,  and  seven  pim-eMcs  for  leverwee.  The  fxx 
or  a-ntnim  \»  a  sliorl  cylinder ;  the  superior  and  inferior  aurfaees  ar-  °- 
with  a  rim  around  the  ciivumfereiicf.  The  front  and  sides  BlW.  cwwii 
boriii'Muliy  iind  wiiLuve  fruiti  nbow  Jiuvfi.     Th«  iioBlvnut  m\TttuAg 
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slight^  toneave  from  aide  lo  slJe.  and  marked  by  one  or  two  vont»u« 
forHmina.  The  neural  arch  cuosisU  of  two  ejiniiicuirfil  portions  xneet^ 
ing  i[i  the  median  plane  behind.  The  anterior  part  or  pedicle  rises  Ihim 
a  point  on  the  body  where  the  l&lcntl  and  u<wl«rior  surfaces  meet;  the 
posterior  part  or  /amiii't  is  broad  and  flat.  The  upper  and  lower  borders 
of  pedides  form  ixriebral  notehes,  becoming  uilervertdmil  foramhm 
between  contiguous  vertebrte.  The  tpiiwus  procns  projects  bacic  from 
I    the  junction  of  the  two  laminae.     The  trantvate  proerrtft,  one  on  either 

■  aide,  project  outward  from  the  arch  at  the  junction  of  the  pedicle  with 

■  the  Itunina.    The  arliod-ir  procata,  two  anperiof  and  two  inferior, 
Kpngect  upward  and  downwanl  at  the  point  of  origin  of  the  transverse 


The/oroTKfn  is  bounded  anterioHy  by  the  boily,  poateriorij  and  later- 
all)'  by  the  arch  ;  the  series  of  rings  thus  formed  constitutes  the  spinal 

Describe  a  cerric&l  vertflbra. 

Tlie  body  is  small  and  broad  Iransveraelv :  the  upper  surface  is  con- 
cave from  the  upwanl  projection  of  lal«nu  lips,  and  is  sloped  down  in 
front.  The  under  surface  ia  rounded  at  the  aides  and  lipi>ed  anteriorly, 
so  therv  is  interiocking  at  the  sides  to  prevent  lateral  diBplacement— an 
anterior  lip  to  prevent  poKterior,  and  articular  processes  to  prevent 
ftnt«rior,  dislocations.  The  iamineo  are  long  and  flot^  The  superior  and 
inferior  nolches  are  nearly  equal  in  depth.  The  spinous  proceiees  are 
short  and  bifid.  The  transverse  processes  are  directed  outward,  dowti- 
ward,  and  forward,  and  present  at  their  estremities  an  anterior  and 
a  posterior  tubercle.  Hach  process  is  firooved  above,  and  perforated 
vertically  at  its  base  by  the  ivrlArarterinl  foramen  for  n  vein,  artery,  and 
plexus  of  nerves.  This  foramen  is  between  the  two  roots  of  the  process, 
the  posterior  corresponding  to  a  dorsal  transvense  process,  and  the 
Botenur  to  a  rib.  The  articular  processes  are  placed  at  the  extremities 
of  a  short  vertical  column  of  bone ;  the  superior  HTlicular  surface  looks 
back  and  up.  The  foramen  ts  triangular,  and  laiver  than  in  any  other 
region.  The  peculiar  cervical  vcrtebne  lire  the  first,  second,  and 
seventh. 

Describe  the  atlas. 

The  atlas  (supporting  globe  of  head)  has  no  body  or  spinous  proceas, 
but  is  a  larKc  ring  with  articular  and  transverse  processes.  The  po»- 
Icrior  part  of  the  nng  corresponds  to  the  neural  cnnal  of  the  other  ver- 
tebrte ;  the  anterior  [tart  is  occupied  by  the  odontoid  process  of  llic  axis. 
The  anterior  boundary  of  the  ring  is  the  atitrrior  ariA,  with  a  small 
tubercle  in  front  for  the  longus  colli  muscle.  Behind  the  tubercle  is  an 
articular  surface  6)r  tlic  odontoid.  At  the  sides  of  the  ring  are  the 
laieial  masses  bearing  the  superior  and  inferior  articular  prooesBea.  AH 
the  ariissdarjjrocesacs  of_(he  atlas  and  the  ai^nnrior  ones  of  t^hc  axis 'are 
B  hwilof  the  vertebral  notches.     '■''•-  '■■—-■- 


I 

I 
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The  suiWrior  aKJcular  surfaoeis  of  tha  ^H 
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p  oval  and  ronvercc  in  froHt.    They  look  up  and  in,  and  form  a 

)  for  thy  occipital  condyles.  They  mayl>e  panially  subdivided  by  a 
RBViTM  groove,  and  below  the  inner  margin  of  each  is  a  tubcKle  for 
t  Imisvene  li|»menl.  The  inferior  articular  surfaces  are  slightly  c-nn- 
[,  nearly  circular,  and  da  not  wholly  cover  or  fit  the  superior  processes 
•■<i  axiB.  The  potlfrior  arck  presents  in  the  median  line  either  a 
_,  hollow,  or  small  tuberda  If  a  spinous  procc^  were  well  developed 
>,  nuddbifa'  of  the  head  would  be  prevented.  Just  behind  the  iatenil 
-  in  a  Binoolh  sinus,  the  vertebral  notch.  Tlie  trufSsveree  processes 
it  hifid^are  large  and  strong  for  al^hment  of  rotatory  rausdes. 
<*i«. — The  pnaterior  or  auteri'ir  liony  arch  may  be  )iiCDial>lclF ;  the  an- 
il root  of  the  Inuisverse  process  muy  he  WfiaaeuUtaa.  A  aniuulc  oS  bone 
y  btidite  over  the  superior  vvrtcbral  notch,  and  the  canal  fonucd  be  niib- 
dividvd  by  other  spicalea.  The  Mtuiy  and  vein  go  through  thi-  ujiper  gubdi- 
vinon,  the  luboccipitol  oerve  through  the  lower. 

Describe  the  axis. 
^K  The  second  vertebra,  ta-triim  Jatlnta  or  fputrop/ieii*  (to  "  turn 
^^nind  " ),  fonns  an  axis  upon  which  the  atlas  cnnyin^  the  head  rotates. 
^^Be  body  of  the  atlna  ia  Joined  upon  that  of  the  axis  in  form  of  a  tooth- 
^^fte  proci>s«,  iho  odontoid.  Its  apex  is  pointed,  and  just  below  Is  an  en- 
^"nrgenieat  or  head,  both  giving  attachineDt  to  bands  of  Che  check  liga- 
ment. 

The  process  has  in  front  a  smooth  articular  surface  for  the  arch  of  the 
allaH,  and  behind  a  smooth  groove  for  the  transverse  ligament,  'lliia 
makes  a  slight  constriction,  but  hardly  a  neck. 

The  anU-'riiir  surtuee  of  the  body  presents  a  slight  ridge  senamling  two 
depresdons.  The  superior  articular  surface  lies  close  (o  the  odontoid, 
upon  the  body  in  put  and  ;ipon  the  pediclea;  they  look  up  and  out. 
Tiie  inferior  articular  eurfaoes  arc  behind  the  upper,  and  resemble  corre- 
sponding ones  in  the  cervical  region.  The  spinous  process  is  gnH>v«d 
inferiiirlv— is  very  large  and  bifid,  in  contradistinction  to  that  of  th* 
alJis.  The  tmnsvcise  processes  arc  short,  with  the  anterior  titberola; 
nearly  eupprvs^.  The  inferior  vertebral  notch  is  in  front  of  the  artio- 
iilar  Hiirlace,  which  is  the  nile  for  both  notches  below  this  in  the  column. 

Describe  tlie  Berenth  cerrical  vertebra. 

11iis  has  n  long  spinous  process,  non-bifurcated,  tending  to  slo|)c  down, 
;ind  prujecttng  under  the  skin ;  hence  the  naiue  ivrtefrra  prominirnt.  The 
irnnsvcrse  processes  are  massive,  slightly  grooved,  with  a  small  foramen 
or  none  at  all-,  the  posterior  tubercle  is  large  and  the  anterior  one  very 
KmiUl  The  vcrtebml  artery  and  vein  do  nut  pass  through  these  for- 
amina :  b«i^  veins  may.  eomctimes  the  left  urterv  does ;  the  vessels  may 
ent4!r  no  foreiuiiia  UU  the  fourth  vertebra  is  reauhed. 

IVltffM.—The  spine  of  tbe  slitb  vertebra  Is  not  usually  bifid;  In  the 
tUaUUitnUcalso^  the  third,  fimrtb,  and  flltli.    Biriii'caliuu  of  Boin 

-    -  •--•---     Tlio  antcriortulipfckuC  lhes«XliU\Mi 
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aiiil  lallod  CAatmignac't  nnd  earolid  tniivclr.   Tho  comiDon  airotld  artery  ai 
bu  rrim|)ruiisf<d  ag&iuBt  it:  0|i])iisitB  tbU  level  the  omo-hyuid  crossos  beneata   I 
tli«  Blvrno-miutoid  luuscln;  thn  inrerior  tbyrold  artery  crosiies  beiiuath  the 
GomuiDO  carotid;  Ihearicuidutrtilttiii!  isopposittt,  also tbebpgiunluguF tho  tn> 
cbeaand  iBsophagiUi  tbu  und  or  tbe  laryux  and  pharyojc. 

All  known  mamiDitU  have  aovna  (?ervii»l  vertebrs,  uxcept  the  alotb  and 
manatee,  irhiub  have  six.  Tliure  are  twu  eiceptians  recorded  iu  man.  The 
nnnibcr  bi-an  uo  relation  to  lengtb  of  neok  :  tbat  of  the  whale  and  giraffe  each 

Describe  ttie  dorsal  or  thoracic  vertebrra. 

Tlie  bcidy  is  relalively  sniiill.  anil  hearl-slmpLil ;  ill!  ant«r<>-p<jsli;rii>r 
and  tninsveree  diameters  are  nearly  equal,  and  its  depth  is  greater  behind 
than  in  front.  Where  the  areh  joins  the  body  there  are  urlicularBur- 
faces  tor  the  heads  of  ribs,  generally  twb  on  each  side,  one  at  ihc  upper 
and  one  at  the  lower  border.  Between  the  nuL-k  nf  a  rib  and  transveme 
procesa  is  the  coato- transverse  foramen.  In  tlit-  n'lili.i]  ri'i'iun  this  is 
represented  by  the  vertebral  foramen,  and  in  Hii'  IhmlKih  i-  ^^iirj  ilio  space 
is  fiUfd  by  the  bony  mass  of  the  transversr  |>i.ii-i.--.--  Tii'- ici^-section 
of  adorsal body showsaslight median  proji-i'iimi  I'lH'  |ii]i  |<i>'-i.'-iirntrenglh, 
nmitar  to  the  linen  oepcra  of  the  lemur.  Tliu  liuniiuu  mk  broud  and  flat 
and  overlap  each  other. 

The  superior  vertebral  notches  are  shallow  or  absent ;  the  infet 

The  spinous  processes  are  bayonet-shaped,  and  terminate  in  a 
tubercle.  They  are  longest  and  most  oblique  from  the  fiflli 
eiBhUi, 

The  transverse  processes  are  directed  out  and  hack,  and  termlnato  in 
a  clubbed  cKtrcmity,  which  presents  an  articulnr  surface  for  the  tuber- 
oaity  of  a  rib,  and  also  two  indistinct  tubercles,  one  from  the  upper  and 
one  from  the  lower  border,  The  articular  processes  arc  nearly  vertical, 
with  their  smooth  surfaces  (superior)  looking  liacfc  and  out,  the  inferior 
iu  a  reverse  direction. 

The  spinal  foramen  is  nearly  circular,  and  smaller  than  in  other 
regions, 

What  dorsal  vettebr se  present  peculiar  characters  7 

The  Rrst.  tenth,  eleventh,  and  twelllh  are  (o  be  dislineuished.     The 
J?M/  liornfd  resembles  the  seventh  cervical.     Its  body  abovi 
versely  concave  and  lippeil.     The  superior  vertebral  notches  are  deep, 
the  superior  artiuulur  processes  are  obli<|ue,  atid  the  spinous  process  ia  , 
neariy  horizontal.     On  the  side  of  llie  body,  close  to  the  upper  border, 
is  a  whde  facet  for  the  first  rib,  and  a  vray  small  demi-faoet  below  tax    ' 
the  second  rib. 

The  twelve  ribs  correspond  to  twelve  joint  surfaces,  but  these  ai 

'   '  so  tJtat  only  the  Gnt.  eleventh,  and  twelfth  present  ainde  faucta; 
It  in  ttJdJtion  h:is  a  halffiu^t.  and  the  tenih  has  one  deini-fucei. 


1 

I 


K^; 


THE   VERTEBRA  I,   CXIIAI 


,'  Tbe  upper  demi-faceta  become  larger  on  suixTeediii^  > 
jrben  the  elevenih  is  reached  it  is  a  coiiiplei«  i'tteet. 

"'he  tenth  ilnnal  touches  only  one  rib  on  a  aide,  and  has  a  nearly  oonH  A 

«  {aeeU  01011117  "■>  the  pedicle  at  its  upper  border.    The  tranevcnwa 

,.  M«B  huB  a  small  I'aoet.  ■ 

Tlie  ritvfiith  dnrsal  has  one  complete  facet  on  each  side,  bat  n 


tMlM 


pro 

The  tietifih  dortal  has  a  einglc  facet  on  each  side. 

The  inferioi*  articular  Burf'aces  turn  out,  resembling  the  lumbar 

The  spinoofi  process  is  abort  and  nearly  horiKontai.  , 

transverse  processes  are  short,  and  present  near  their  extremlti«i 

ttnial,  tapcrinr,  and  inferior  tubercles,  which  correspond  respect- 

Wtiy  la  the  liuiinvnie,  nuimrmllarg,  and  aceatory  procemrs  of  the  lum- 
'  veneht«e.  Rudimenls  of  these  tubenJcs  may  De  seen  on  the  tenth 
eleventh  vertcbne.  Tbe  row  of  costal  facets  forms  the  ant«ricir  bor- 
_  of  the  intenerteliral  fonituiuo.  The  ribB  in  moving  intrude 
{ithiit  upun  the  vessels  and  nerves  in  those  foramina ;  hence  the  "  float'' 
inir.  "  moat  movable,  ribs  articulate  with  single  vertcbne, 

TUk  11  [nl 

Describe  the  lumbar  vertebMe. 

These  are  the  largest  of  the  movable  vertebrae.  They  have  no 
articular  surfaces,  and  no  lorauiina  through  the  tiansveree  proceeae*. 
Tbe  body  is  renifbrm  in  outline,  broad  transversely,  and  deeper  in  front 
than  behind.  The  laminse  are  short  and  thick,  the  superior  notuhee 
■hollow,  the  spinous  process  horizontal,  and  broad  and  thickened  at  its 
bextnimily. 

W    The  transverse  jjrocesacs  are  slender  and  project  directly  out ;  they  are 
Kin  front  of  the  articular  processes,  and  are  considered  lo  be  homologous 
^Vith  the  ribs.     Tlieir  extremities  lie  in  series  with  the  external  tubercles 
if  the  lower  dorsal  transverse  processes.   The  aceettory proetia  {aiiajiojih- 
u)  lira  behind  each  lumbar  transverse  process  at  ils  base,  and  pomis 
__  It  is  large  in  some  animals,  and  locks  the  vertebrae  together.    . 

The  articular  surfaces  are  vertical,  the  superior  concave  looking  back 
d  in :  the  superior  are  farther  apart  than  the  inferior,  and  embrace  an  1 
lEnfcrior  pair  amive  them.  J 

Tlie  vHimtnilhiry  jirocrat  [melapophyns)  pnijecla  back  from  eai-'h  mrM 
lerior  articular  process.     The  spinal  foramen  is  trianjjukr,  larger  thanf 
JB  l^e  doniat,  and  smaller  than  in  tbe  cervical  regions. 
The  fifth  lumbar  is  masBive,  the  inferior  articular  processes  wider  npnitt 
urn  the  upper :  the  transverse  processes  are  broad  and  conical,  and  t^'" 
uiinn  {in^eul  into  the  spinal  foramen. 

In  the  Earoprnn  the  Imdiee  af  tbe  Iniubur  vertebiw  are  collectively  de«. 
■in  tmot  lh»u  behiiiil,  bnl  the  individual  wgniciita  Vftrj.     In  Oio  ntftttt  "fl 
lertb  of  the  flvo  bodiw  kgrmter  behiud  than  In  front. 
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FALSE!  VBBTIIBRM 
Describe  tbe  sacral  vertebne. 

Tlicso  in  the  adult  form  the  m  tiif^nim:  it  is  placed  between  the  ..  . 
hip-boncH,  and  with  tlie  coccyx  completes  the  pelvic  trail  above  uid 
behind.  The  l^one  may  be  likened  to  a  shovel  io  shape,  and  is  wedge- 
sliapcd  in  four  directiona;  U)  w  narrower  from  aide  to  aide  at  il«  apex 
than  at  its  base ;  (2)  i.s  thinner  antero-posteriorly  at  its  apes  than  at  it« 
bnae ;  (3)  tlie  dorsal  surlaoe  is  nnrrower  than  tbe  anterior ;  (4)  a  piujec- 
tioti  into  the  articular  surface  of  the  ilium  (Fig.  12).  The  bone  presents 
anterior,  posterior,  and  two  lateral  surfauea,  a  base,  an  upox,  and  a  central 
canal  for  description. 

The  ifiitral  nirfaee  looks  considerably  downward,  forming  a  projec- 
tion with  the  last  lumbar,  the  micro- wrfrtirft/  aiiale  of  about  13)°.  Thia 
surfnce  is  concave  from  above  down  and  trom  side  ti}  side,  and  is  crossed 
by  four  horizontal  ridges,  indicating  the  union  of  five  vertebrre.  Atth« 
ends  of  the  ridges  are  four  nnUnor  mcral  foramina,  which  lead  ex- 
ternally inio  grooves  on  the  lalerul  masses. 

The  two  rows  of  fonimina  are  vertical  and  parallel,  not  approaching 
below,  as  the  width  of  the  Iwdics  are  all  equal. 

Tlie  iim-$nl  naffaee.  looks  up  and  back,  is  convex  and  rough,  and  along 
the  median  line  are  three  or  four  small  spinous  procesBes,  more  or  Ies8 
connected,  forming  a  ridge.  Below  the  ndge  is  a  triangular  opening,  • 
bounded  by  tbe  imperfect  laminie  of  the  fourth  and  fifth  sacral,  and  hs 
the  inferior  articular  processes  of  the  last  sacral,  which  are  prolonged 
down  into  saa-id  coniun,  meeting  eorresiwnding  ones  from  the  coccyx. 
On  each  side  of  the  median  ridge  the  united  laminffi  are  hollowed  into 
the  kictt/ ffrooce,  a  conlinualion  of  the  vertebral  groove  above:  next  ex- 
ternally is  a  row  of  tubercles  representing  articular  and  mamraillary  pro- 
cesses :  next  tbe  fourt>w'<^<'''  ficral  foraminn,  onpositc  to,  but  smaller 
than,  thcanicrior.  They  correspond  to  the  spaces  between  two  transvene 
procciu^'H — the  anterior  to  the  spaces  between  two  ribs. 

The  kitenil  mos*  is  that  part  external  to  the  foramina,  broad  above 
and  narrow  below.     It  is  made  up  of  broadened  transverse  proeeaseS) 
rvdinients'of  which  are  seen  outside  the  posterior  sacral  foramina :  the 
first  pair  oro  large ;  the  second  are  smaller  and  enter  into  tbe  formatioD 
of  the  sacro-ilioo  joint:  the  third,  fourth,  and  Sfth  give  attachment  to 
ligaments.     Anteriorly  nro  four  shallow  prooves,  separated  by  ridges, 
which  give  attaclimcnt  to  slips  of  the  piriformis.     Above  and  externally 
the  lateral  mass  shows  an  uneven  aunoihr  mir/ace  with  its  convexity 
forwanl;  it  articulates  with  the  ilium.     Behind  this  the  bone  isstill  mora 
rough  for  atUichmenl  of  the  posterior  sacroiliac  ligament.    The  auric- 
ular snrfooe  rests  on  two  and  a  half  vertebm,  the  larger  pan  belonging 
to  the  first;  the  upper  three  arc  therefore  called  the  true  sacral  vertebrw,   . 
and  the  other  two  the  caudal,     liower  down  the  bone  tcruiiuates  in  lbs  J 
ii^erior  latertd  angle,  below  nhli-b  is  a  half-notch,  forming  a  forruneaj 
mci  the  coccyx  fur  tlia  Bliii  sacral  nerve.  J 
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The  halt  ehowB  the  reDifonn  first  sai^rnl  body,  behind  which  is  tho 
triiui)[ular  aperture  of  (he  sacral  caniil :  on  ench  side  of  thi§  is  a  laree  ar- 
tkulHT  process  bearing  a  larj^e  luammilWy  prowsa,  In  front  of  this  is 
a  vertehrBl  groove  which  helps  fonn  the  last  lumbar  interverMbral  fora- 
men. Kxicrnally  is  a  modified  transverse  process,  and  in  front  of  that 
B  smooth  triangular  surface  continuouB  with  the  iliac  foBsa,  the  ala  of 
ihe  sacrum. 

it  articulates  with  the  coocyi,     

and  becoiue«  Boiiiller  an  it  descends.     A  transverse  section  is  Iriangulai 
jiboTe,  but  flattened  and  then  fiemicirciilar  below.     From  it  there 
ont  tour  pairs  of  intcn'ertchral  fbraminii,  opening  anteriorly  anJ 


tcrioHy  into  the  atiterior  and  posterior  sacral  fonitnina,  and'closed  «!^| 
iulb'  by  the  Ititeral  masses.  ^M 


the  Ititeral  a 
The  human  sacnilu  is  cbsracterized  hy  its  great  breadth  compared  to  the 

lenglli.     The  menU  mdtz  { j tt )   in  tho  main   European  is  11?. 

DFgro  lOK,  gorilla  73.  The  sacrum  may  coiisist  of  six  pievira.  or  rarely  of  four. 
The  bodicn  of  the  flist  and  second  may  not  Ui  unili'd,  fnrmint;  a  second 
"  pRimoiiory  "  at  Ihia  point.  Tho  sacrul  caual  niny  tie  mvu  uiurv  thuii  usual 
oropi-u  Ihroiighout.  / 

What  are  the  differences  in  the  sacrum  of  tlie  male  and  female  7 

In  the  female  it  is  wider,  sacral  index  III',,  is  less  eurveJ.  the  uppei 
half  nearly  stntiaht,  is, more  oblique,  and  fornix  a  more  marktKl  pi — 
oNiory  tlian  in  the  mak 


ippei  H 


Describe  tlie  coccfgeal  Teriebrse. 

I    These  are  veiy  rudimentary,  usuallv  four  in  number,  often  five, 
rarely  three.     Of  the  first  one  the  pedicles  and  superior  articular  i 
project  upward,  and  help  form  the  last  intervertebral  foramen. 


short  transveise  prouess  usuall]^  bounds  a  notch  tor  tne  anterior  dinsion 
of  the  fil^h  raeral  nerve,  or  if  it  touches  the  inferior  lateral  angle  of  the  ■ 
iiTnm.  it  forms  a  fiUh  anterior  aacral  foramen. 

The  scrond  venebnt  lias  rudiments  of  transverse  processes,  and  two 

mnall  eminences  in  line  with  the  comua,  representini;  (he  lust  traces  of 

B  ni'unil  arch.     The  third  and  fourth  are  mere  nodules,  and  represent  vi 

-  l<-bral  bodiex  only.     In  adult  life  the  firat  piece  is  usually  scp> 

I  the  other  three  uniltn].     All  four  may  form  one  bone,  whi 

I  oftcflCT  anil  earlier  in  the  male. 

t.  Iiibach  obterVM  IhnI   thi-  main  hii^  must  oOi'n  Hvo  Roccygeai  vortehi 
I  tho  fi'malL'  fcmr  or  llvt  with  .-.iqiiI  fitriiiMicy 

Describe  the  vertebral  column  as  a  whole. 

It  is  a  eenfnil  asis  u|>on  which  oilier  piirlN  are  arranged :  above,  it'^ 
nippiirta  tht'  head,  laterally  thi-  rilnt,  and  i(  rests  on  the  liip-\)oTO6\ieV«- 
IlB  avvraice  length  laeaaurvd  aloag  the  tiin'cs  is  2S  \n«\w&  m  iW  maV, 
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wad  :^  ndies  in  the  ieattle ;  pefsons  seated  in  m  lov  nppear  of  about 
tlie  sioft^  beigliL 

Viewd  fiom  tlie  fronts  the  column  »  fi^nned  of  two  pynmids  applied 
bttse  to  bftse  at  the  juKtion  of  the  last  lumbar  with  the  sacrum.  The 
upper  pyiamid  can  be  diiided  into  three — xxl  the  six  lower  cervical,  with 
btt^  at  first  dorsil :  the  second  b  invened.  with  the  apex  at  fourth  dor- 
sal :  an-l  the  third  ci>mniences  at  the  fourth  d<Hsal  aihi  ends  at  the  last 
lumbar.  AQ  three  diameters  of  the  vertebne  increase  from  the  third 
cenical  to  the  last  himbar:  vertical  diameter  frvHu  f-ll  inches  (14  mm. 
to  29  mm.V  sa^nttal  from  {-If  iiK^hes  \14  mm.  to  35  mmJ.  transverse 
idoe$  not  iiK*rva^  in  doRsd  region » tK>m  {-2}  inches  ^21  mm.  to  55  mm. ). 

The  column  presents  a  lateral  carve  convex  to  the  riffht :  this  may  be 
an  indentation  on  the  left  side  rather  than  a  curve.  Three  theories  are 
proposed:  (1)  liver  draw>$  risht  side  over:  (2)  pulsating  aorta  pushes 
column  over:  {'S)  right-handedness^  The  last  is  most  tenable.  Viewed 
laterallv.  there  are  four  curves,  ahemately  convex  and  concave,  the 
cervical,  dorsd,  lumbar,  and  pelvii*:  the  first  extends  irom  the  odon- 
toid to  the  seconvl  dorsal:  tne  dorsad  curve  is  concave  forward  and 
emls  at  the  twelfth  dorsal:  the  lumbar  ends  at  the  sacro-vertebral 
aufile,  and  the  pelvic  ends  at  the  tip  of  the  coccyx.  The  dorsal  and 
wlvic  cun'es  are  primary*,  exist  at  birth,  enter  into  the  formation  of 
bone-walled  cavities,  and  are  due  to  the  conformation  of  the  vertebral 
bodies.  The  dorsal  is  produced  by  pressure  of  \'iseera  and  weight  of 
head  and  thorax. 

When  the  child  begins  to  walk  the  ilio- psoas  muscles  pull  the  lumbar 
vertebrae  forward,  producing  here  and  in  the  cervical  region  secondary  or 
c*ompensatorv  curves,  mainlv  due  to  the  shape  of  the  inten*ertebral  di^^ 
Sitting  and  t^e  weight  of  the  head  also  inouce  the  cervical  curve. 

The  pathological  curvatures  are  called  ky^tha^is  (humpbacked),  scolto- 
si8  (crooked,  bent  to  one  side),  and  lonhixis  (bent  forward). 

Posteriorly,  the  spines  occupy  the  meilian  line  or  may  be  normally 
twisted  a  little  from  it.  In  the  cen*ical  region  they  are  short,  horizontal, 
and  bifid ;  in  the  dorsal  they  are  oblique  above,  verticjU  in  the  mid  por- 
tion, and  horizontal  below ;  in  the  lumbar  tbcy  are  horizontal.  A  cross- 
section  of  a  cervical  sfnne  is  semilunar ;  of  a  dorsal,  triangular ;  of  a 
lumbar,  oblong.  On  either  side  of  the  spines  is  the  vertebral  groove, 
bounded  externally  in  the  cervical  and  dorsal  region  by  the  transverse 
processes,  and  in  the  lumbar  by  the  mammillar>'  nroccsses.  The  trans- 
verse processes  of  the  atlas  are  long ;  of  the  axis,  sni>rt,  increasing  to  the 
first  dorsal,  thence  diminishing  to  the  last  dorsal,  and  becoming  suddenly 
much  longer  in  the  lumbar  vertebne.  In  the  cervical  region  the  trans- 
verse processes  are  in  front  of  articular  processes  and  between  interver- 
tebral foramina.  In  the  dorsal  region  they  are  behind  b<.>th.  In  the 
lumbar  region  they  arc  in  front  of  the  articular  processes  and  behind  the 
intervertetrai  foramina. 
J/ftervertebrid  foramina  arc  always  in  front  of  articular  processes,  ex- 
eepi  those  of  tlui  atlas  and  the  upjKT  ones  of  the  axis.     They  are  named 
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bom  the  apper  of  the  two  veH«bne  ?hich  so  to  form  them,  ezceptingi 
^JB  ihe  cervical  region,  where  ihere  are  eigtt,  the  6seurc  between  the  j 
slniU  and  atlas  being  called  the  fiist. 

In  the  cervical  re^on  the  nipoior  articular  surfaces  look  back  aiid  up. 
In  the  doTBal  region  the  superinr  articular  surfaces  louk  bock  and  out. 
In  the  lumbar  region  the  superiur  articular  surfaces  look  b&ck  aotl  in. 
^'Xbc  inferior  surfaces  have  an  opposite  direction. 

The  fpiiuil  cantil  has  three  sets  of  openings  into  it,  the  two  riiws  of  & 

*-f  intervertebral  foramina  and  the  iiitfirrrtAral  Jusiiren  between  tht  I 

iiinae.     It  is  narrowest  in  those  parts  having  least  motion — viz.  rn  tha  I 

■  dorsnl  and  sacraJ  regions.     It  is  round  and  J  ini.-h  t.  i  7  mm. )  in  diameter.^ 

in  the  doreal  region ;  is  triangular  with  a|)es  behind  in  the  cervical  and  ( 

lumbar  regions ;  and  lar^'st  of  all  in  the  cervical. 

OSSIFICATION   OF   THE   VBRTEBRai. 

Each  vertebra  ia  developed  rmm  tbraepHmarycentroa — Due  an  each  aide  toS'i 

the  luniiiaaud  pTDC«aea.apiieariDpat  the  cixth  week  offietal  1i' 

the  bod)' at  the  eighth  week.     Five  secODdan*  centrt^  aruoddcd 

tip*  or  the  Epinous  and  tianBTersi  processes,  and  two  for  thin  annnlnr  plates 

_'tl)e  cirGumCerencts  of  the  upper  aud  lower  enrfscesuf  the  bodir       "" 

"Kit  nulled  till  the  tnenty.fi/th  year.     A  lumbar  vertebra  has 

Jhc  fuamniiDan'  proceraes. 

;    The  atlas  has  three  primaiy  centres,  the  axis,  «ix :  there  are  two  lateral' 

~~W  lot  the  odontoid,  between  which  a  bit  of  cartilage  remains  till  advanced 

fe;  the  apex tif  the  odontoid  bis  a  leparate  ceulrc.    The stveuth  cervical 

tU;  has  a  Mparatc  centre  in  the  anterior  port  of  its  transverse  proccBS, 

likewise  the  fint  lumbar,  though  infrcqnenll;.    The  ussiScation  of  the 

inn  proceeds  tVom  above  down,  explaining  the  occurrence  of  spina  bifida 

b  the  lower  part  of  the  colanin:  ossification  of  the  bodies  appeals  first  in  the 
,bal  dctsal  and  rxteuds  in  both  direetiona. 

'   The  nBcramajia  whole  is  developed  from  thirty- five  centres — fifteen  for  bodies . 
n  for  epiphysial  plates,  three  for  the  npper  part  of  each  lateral 
I  for  an  anrieutar  suribce  and  thin  cd(Ee  below.    The  coccyi  *"' 
ccntrvs— one  for  each  piece,  sometimes  two  for  the  first  one. 

THE  THORAX. 
The  skeleton  of  the  th^^rax  coniprises  the  dorsal  verteLrw,  the 
m,  ribs,  and  costal  curtilages. 
Describe  the  sternum. 

Tho  hn'ust-btjnc  is  an  azygos  bone  in  the  median  line  at  the  front  of 
the  chest.  Ii  has  attached  thp  clavicles  and  seven  npper  costal  carti- 
laites.  It  originollv  c^nsisteil  of  iitx  set-mentB,  and  is  likened  to  a  sword. 
The  upper  sepmciit  ivnumis  ■W-um  i  n-^  the  manubrium  or  handir:  the 
iwxt  lour  fuse  inti-  flir  '.■../-;  ..r  >ti.''l,',,l,i«  Hitlle  sword) ;  the  sitth  p-^r- 

tion  is  thfi  ait(form  i..i    r/,./-.//  /■< *■  (sword-like). 

The  atemnm  is  flaiii'n.-.l  irmiL  ]••  Hir'  backward,  and  ctirved  with  a 
hRght  conveiitv,  tti  the  front.  Ii  in  lirviad  above,  then  nuTTOil  lu  V^ 
^^giiining  of  tlic  gladiulu&  thvii  I'lmui  again,  and  nitmw  ;il  V\^e 
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form.  The  bone  contains  red  marrow,  confined  in  canccUout 
tween  two  thin  layers  of  compttct  bone.  The  fnanidmnm  (presierntuny 
is  the  thickest  part,  concavo-conres  on  cross-section.  SuperioHy  am 
three  deep  notches :  the  middle  one  is  the  temibtnar  or  inUrel'tvicuIair 
notch ;  the  lateral  ones  look  up  back  and  out  for  articulation  with  lite' 
clavicles.  Below  the  lateral  notehea  on  either  aide  is  a  rough  triangular 
surface  for  union  with  the  first  costal  cartilage ;  next  is  a  slopin)^  ooncava. 
surface ;  and  at  the  lower  an^e  a  half  notch  for  the  setwnil  nh.  Thn 
junction  of  the  manubrium  with  the  gladiolus  is  alwajn  praraineiit,  Uld 
eerves  as  a  landmark  for  the  second  rib. 

The  bod)/  (mesoatemum)  ia  marked  anteriorly  by  three  slight  trnns- 
verse  ridges.  Each  lateral  margin  presents  four  notehesand  two  hair- 
notuhes:  thev  approach  each  otlier  from  above  down.  The  hulf-notch 
above  is  for  the  second  cartilage ;  the  notches  for  ihc  third,  fourth,  and 
fifUi  cartilages  are  opposite  the  lines  of  junction  of  the  four  segments ; 
the  notch  for  the  »stli  cartilage  and  the  half-notch  for  the  seventh  be- 
long to  the  inferior  segment  80  most  of  the  cartilages  of  the  true  ribs 
articulate  in  front  at  junctions  of  segments,  analogous  to  the  conneetion 
of  ribs  with  the  vertebral  column. 

The  fiisi/iinn procea  (metastcmum)  projects  down  between  the  carti- 
lages  of  the  seventh  rib.  It  has  various  forma — may  be  bent  forward, 
backward,  or  laterally,  be  forked  or  perforated,  and  is  more  or  leas  auti- 
luinous.  At  its  upper  angle  is  a  nalf-nolch  for  the  seventh  cartilage. 
The  sternum  is  subcutaneous  in  the  median  line,  forming  the  fioor  of  the 
ittrnal  grocer-,  with  the  impr*i-  or  fpitteninl  notch  above  and  the  infra- 
ttenial  tbprettion  at  the  enwform  process. 

The  body  of  the  mal«  sternnm  is  more  tban  twice  w  Iouk  as  the  mana- 
brinm;  In  tbe  female  it  ia  less  thai)  twice  the  Mine  length.  The  body  at  the 
,jaiietian  of  the  third  and  fourth  segiiieuts  may  be  porforaled  by  a  tl«rnitl 
/araien,  or  rarely  by  a  iltmal  fiuurt.  Twosniall  nodulfs.  dma  npratlermiJia, 
.ftre  Bometinics  foaud  closo  inside  tbe  irUvicalir  uotchiH :  they  ropreHnt  an 
Bpisteraal  bone  of  luwur  suimala,  othor  remains  of  which  ara  the  ialcnrtie- 
nW  Bhro-cartilaEe  nf  the  sierna-clavicalar  Joint.  In  flyiuK  birdaa  fn«at  keel  1 
exiats  ntniig  Che  iDiddlc  of  the  stcruum.  In  the  male  wild  swan  and  guia 
fowl  tliH  atcrnuiii  is  tuuiidled  and  containa  the  trachea. 

Describe  the  general  characters  of  tbe  ribs. 

I  The  ribs  (cost«e)  are  twelve  in  number  on  each  side.  The  first  sei 
Mus,  alUu'lied  by  costal  cartilages  to  the  stcnmni.  are  called  ulernal,  I 
true,  or  vrrtdiro-tlrriial  ribs;  the  rcmainijig  five  pairs  are  mtrrHnl  <a*  j 
fcUtf  ribs ;  each  of  the  uptwr  three  pairs  of  false  ribs  has  its  canila^  f 
attached  to  the  cartilage  above  it,  veiithro-choiulral ;  the  last  two  paits'l 
have  no  sneh  attachment,  and  axu  flouting  or  vfrfrl/nil  ribs.  I 

Each  rib  presents  three  jmrta — a  body,  un  anterior  and  9  posterior  | 
cxlremiiy. 
The  pmtfrior  f.rtrrmilii  is  thickelHHl  Into  the  haul  or  oipiluhm  : 
N*  ji  aapen'or  and  on  inferior  iirtieiiljir  facet  for  artii'ulallrin  with  V 


i 
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Tertebm :  the  lower  is  the  larger,  and  between  tbetu  is  a  ridge  for  the  1 
intavrtkiilar  cartilage.  ] 

Next  extcniatly  is  the  flattened  nrde,  1  inch  long  IcoUum  coBtse),  and  I 
next  thi!  tiiliemiiitti,  divided  itilu  two  parts  by  un  oblique  groove.  The  I 
inn<?r  and  lower  pnrt  is  articular  for  the  transverse  process  of  the  lower  I 
of  ihe  two  vertebtw,  with  which  the  rib  is  connected;  the  outer  and  i 
upper  part  is  rough  fur  the  posterior  costo- transverse  ligament.  I 

The  60^  is  lattnQy  oompreased,  and  over  its  most  cotive*  wut  is  a  I 
longh  line  corresponding  to  the  outer  border  of  the  sacro-lumbaliB  uiub-  I 
Ae,  mariiing  the  au^r ;  still  farther  forward  is  another  line,  the  unltriur  I 
anfrfr.  Tlie  inferior  border  presents  the  subcostal  groove,  best  marked  I 
■1  the  angle  and  disappearing  in  front;  it  lodges  intercostal  vessele  and  1 
iKrrcs.  starting  from  the  upper  and  inner  border  of  the  nccl 
pcrior  costal  groove  soon  lost  on  the  body. 

TTiB  anterior  exfremify  m  hollowed  into  a  pit  for  union  with  the  costal 
cartilage.  The  ribs  arc  curved  on  three  axes — a  vertical  one  near  the 
angle ;  abio  a  tniniiverse  one  at  thin  p]ac«,  bo  that  when  ihe  anterior  (lart 
of  the  rib  is  horizontal  the  posterior  will  rise  up ;  and  a  longitudinal  one, 
tu  thai  the  nnlerior  part  looks  up  and  the  posterior  part  looks  down, 
The  upper  ribs  are  nearly  at  right  angles  with  ihc  spincj  and  reach  their 
greatest  obliauilyal  the  ninth.  The  sevenih  or  eighth  nb  is  the  longest, 
after  which  ihcy  decieaite  to  (he  twelllh.  The  first  is  broadest,  ana  the 
twelfth  narrowest.  The  dislanoe  irom  tbe  angle  to  the  tubero«ty  in- 
rrcaaes  Irom  alwve  down. 

Describe  the  pectdiar  ribs. 

The  Jim  ril<  IB  not  iwistcd,  and  ita  surfaees  look  nearly  un  and  down. 
Tlje  head  in  umall  and  has  a  single  articular  facet:  the  nock  is  slender, 
ind  (lie  angle  coincides  with  the  tuberosity.  On  the  upper  siirtiiee  is  a 
rough  iniprcwion  for  the  scalenus  medius  muscle,  and  in  front  of  ibat  two 
nnfN)th  depresnions  with  an  intervening  ridge;  the  posterior  depreBsion 
i»  for  the  ''  third  jwrtion  "  of  the  subclavian  arterv,  the  ridgo  ending  in 
the  aail'iif  hilirrrif  ILiBfmnc'a  tubercle)  in  for  the  attachment  of  the 
nxlcnus  anticus  niuHclc,  and  the  anterior  dcprca«on  for  the  subclavian 
vein.     Tliere  is  nn  subrastal  groove. 

The  srcoiul  rib  is  not  twisted  and  baa  no  anfile  (Heide) :  it  presents 
Di^ar  the  middle  depressions  lor  the  scaleniw  posticus  and  serratus  :nag- 
nuft  niiuii'Irs.     Tt  ha£  a  double  articular  facet. 

The  'IrvnUh  and  fuvT/U  nVx  have  single  articular  facets,  and  onlv 
sliBbr  I'Icviitioiis  10  mark  the  tubero»tios  which  do  not  articulate  with 
the  transverse  process. 

I  pie  rinviiih  has  a  slight  Mtbeostjil  groove ;  the  (ic'fftA  has  no  angle. 
h>*  nimiliT  of "iibB  mii?^th'ii?^ii  on  one  or  both  b1<Im  :  ths  twrlll»  and 
faipanzra  have  <«ch  thirU^n  pairs  of  ribe.  The  ndiled  rib  i>  inmit  oftflu 
|Iii>et«d  with  the  first  liinibnr  transverse  r'ocem,  soroetitnes  *illi  the 
twHii  nrviol  v..rl*bi»,  where  it  biw  a  double  attach  ment— viz.  to  thp  body 
■  to  tbn  tntniTine  pruccn.    Tbrpleoni  deacends  (o  the  same  spot  itbuVWi: 


Describe  the  costal  cartilages. 

They  prolong  the  ribs  to  the  BUtniuin.   Tlieir  breadth  diminishes  rrom  I 
the  first  to  the  lo^t;  they  bc<.nimc  narrow  toward  ihutr  eternal  exlrem-'fl 
itKs:  iheir  length  iiiiTease!)  lo  the  seventh;  ihu  first  desi'endB  a  liul«i    \ 
the  sei'ond  ia  horizuntal.  the  others,  except  the  last  two,  asvend  after 
tbllowin^  the  direction  of  the  rib  for  a  short  distance.     Their  external 
extremities  are  convex,  and  planted  inia  the  osseous  tissue  of  correspond- 
ing rils.   The  inner  extremity  of  the  first  is  united  dirccily  lo  the  stcnium 
without  articular  cavity ;  the  succeeding  six  have  rounded  extrctniiiea 
lor  the  sternal  notches.     Kach  cartilage  of  the  firet  three  false  ribs  is 
united  lo  the  lower  border  of  the  one  ubove  it.    The  fifth,  sixth,  seventh, 
And  eighth  cartilages  articulate  with  each  other ;  the  eleventh  and  iwclflh 
Hre  )iointed  and  unattached. 

The  eijchth  may  srticulnto  with  the  sternum.  Tlie  scvi^nth  may  nimt  iW 
follow  of  the  other  aide  in  frout  of  the  eosiform.  There  may  bo  no  artimila- 
IJou  lietweea  the  flrtb  and  slitb ;  there  may  be  one  betmwo  the  cigbtb  >&d 
ninth. 

Describe  the  thorax  as  a  whole. 

The  bony  thomx  is  coniwil,  and  flattened  fVom  before  backward.  The 
short  anlero-[K)sterior  diameter  is  cliaracteristic  of  ninn,  but  in  the  lower 
mammals  and  human  fistiis  it  is  longer  than  the  transverse  dinmeier. 
The  posterior  wall  is  convex  forward,  and  a.  broad  tiirrow  on  cither  side, 
the  tiilaiit  piilmmiaVf,  is  tbrmcd  by  the  ribs  as  they  project  backward,  so 
that  the  weight  of  the  body  is  ntore  equally  distributed  around  the 

The  anterior  wall  is  convex  and  at  an  angle  of  lyf-Zb'  with  the  pos- 

Ahoritonlal  anteroposterior  diaraet«r  from  the  base  of  thecnsirorm 
is  8  inches  (2(1  cm. ) ;  the  transverse  at  the  eighth  or  ninth  rib  is  11  inchw 
(28  em.);  the  vertical  anteriorly  is  6  inches  (15.5  cm.),  and  posleriorly 
is  12  inches  131. ."i  cm.).  The  upper  bonier  of  the  stcmttni  is  opposite 
the  lower  edge  of  the  second  doR»l  (Henle),  and  the  lower  liorder  op |N)- 
sile  the  tenth  dorsal.  The  mdee  slope  out  to  the  ninth  rib.  The  upper 
aperture  is  oontnicled  and  n.-nironn.  and  sloped  downward ;  the  lower  is 
irreKutsr,  and  its  margin  asoenda  on  each  aide  from  the  tenth  rib  lo  the 
ensiform,  forming  the  nibcoital  anffle.  The  intercostal  spaoce  are  wider 
_  above  than  below, 

I  Isdevelnpe^  fynmsii  centrea,one  Tor  earh  Mgmont :  the  first 

.  the  sixth  month  in  the  manubrinni :  the  enalfonD  centre  dues 

sppckr  nil   the  siith  year.    The  maDubrium  may  have  two  or  more 

ltrM,and  the  third,  Tnutth,  and  tlrth  snjimenta  mav  have  two  vetttrcs,  carli 


laterally :  U  the  Umy  parts  formed  from  these  do  not  meet,  there  ia 
the  sternal  fonuucii  or  nimire.    The  mauubriam  and  body  exception- 


k 
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jaia  br  bone,  knd  osaBll;  tcmain  separate  till  tbe  twentj-flfth 
rnsiform  nnites  io  middle  life. 
__  single  ceotie,  sitnated  posteriorly,  appeara  for  each  rih  at  the  eiglitll 
week  :  after  pttbertj  twoircondar7  centres  appeal'  in  the  cartilBKe  of  the  head 
and  tnbenwty.  The  eleventh  and  tfrelfth  ribs  have  uaue  for  tho  tabensity. 
In  the  adult  the  first  u«tal  eartflage  naually  ihowa  snpcrBcial  oaxiScatioD 
or  even  a  complete  bony  gbeath.  lu  advaoced  life  tho  othei  imrtilages  maj 
be  M>*ered  h;  bone,  esperi ally  anteriorly :  this  tcndent-y  la  gtroQger  '  " 
male.    The  cartilage  itself  is  Beldom  osaificd. 

THB  HYOID  BONE. 
Describe  tbe  byoid  bone. 

The  hj'oitl,  or  os  linguie,  is  aitualed  at  the  base  of  the  (on^e  opposit 
llii;  Beeond  or  third  cervical  vertebra,  and  ia  shaned  like  the  Greek  ' 

ter  iiptHoH.     lis  t«(v  is  compressed  from  above  down :  the  anterior 

bee  looks  up  and   forward,  and  ia  marked  by  a  crucial  ridge  with  a 
tuberele  in  tlie  centre  and  depressioDS  on  either  side  for  miiseiilar  at- 
tachment.    Its  posterior  surface  is  concttve  and  faces  the  epiglottis. 
The  ffrrtil  amiiia  project  back  and  are  flat  from  above  down.     Alier 
^K  middle  life  ihe^  have  bony  union  with  Ihe  body.    The  mwH  corinia  are 
^V  abort  and  conical,  and  proiect  up  and  back  frora  the  junclionH  of  the 
^^■peal  eomua  and  bodi/;  tiic^  give  ailachuient  to  the  stylo-hyoid  lii 
^^BttKBie  and  have  s}-novial  articutations  with  the  body.     There  are 
^^Baentrca  of  ossiGcation  for  the  Gve  parts. 


BONES  OP  THE  HEAD. 

The  skull  ia  divided  Into  two  piirts,  t\\e  craxiom  nad /<>.;. 
protects  the  bnin ;  the  face  eiuTDunds  the  mouth,  naxal  c 
orbits  ir 


f  (6)  pairing : 


Temporul, 


Cranium  has  eight  bonee. 

1(a)  impairing: 
Octnpital, 
.    Sj)heni>id, 
(4)1 


Face  has  fourteen  bones, 
(fl)  uupairing: 


\  Lochr^nial, 
Vjnferior  turbinate, 
/Naaal, 

■iliilar. 


BONES  OF  THB  CRANIUM. 
Describe  tbe  occipital  bone. 
Thla  bone  |ob,  eitmil,  ugaitwt  the  head)  in  flattened,  lo7,enKe^\\«9« 
"  bent  on  ii«eif;  the  upper  anterior  sanatx  is  concave,  tlvo  \ 
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Kb  convex.     It  artiadatcs  with  bix  bones — two  psrietat,  two  t«ni{iarftl,  the  | 
\  Bphenoid  and  atlns. 

Below  and  in  front  the  bone  ia  pierced  by  the  foramen  tna^itm  (lor. 
ocoipitaie)  for  the  passage  of  the  spinal  oord  and  membranes,  Bpinnl  por- 
tions of  the  spinal  aueesBory  nen-es,  and  two  vertebral  urleries  :  the  part 
behind  the  foramen  is  the  lalnilar  portion,  in  Ironi  ia  the  baiilur  por- 
tion, at  ihe  aides  are  the  coiululur  portions. 

The  superior  borders  with  the  parietals  form  the  latubdoid  eatnre ;  ths 
inferior  borders  from  the  lateral  angles  to  the  jugular  processes  articiUata 
with  the  mnstoid,  ihenee  with  the  petrous  portion  of  the  teinponil;  ths 
basilar  unites  with  the  aphenoid  by  cartilage  or  by  bone.  The  rhomUo 
form  may  become  eighlrwded  by  secondary  obtuse  angles  between  ths 
upper  and  lateral,  the  lateral  ana  lower  angles. 

The  taliidar  poj-( I'ou  presents  posteriorly  near  the  centre  the  exicraal 
oea'pi'tal  jirotuixninei:,  from  which  the  tiipermr  aarval  line  urohes  outwanl 
on  each  side  to  the  lateral  angles ;  a  little  above  this  may  usually  be  seen 
the  Ai^A««t  OT  giiiireme  cimva  line.  Below  the  protubenince  isn  median 
rjUfriuU  occipitnl  crext,  from  the  centre  of  wbicn  passes  out  the  infcriar 
curved  line  to  the  juguli 


I  To  the  sajireme  curved  line  is  the  bony  attacboienl  of  th^  epicnnial  Apa- 
neuroria:  lo  tliSRiipcrior  curved  line,  most  internally,  the  blveuler  cerricfi, 
for  the  inner  third  the  trapezios,  next  the  occipitalu,  Bteino-cleido-niBsliiid, 
^  and  splenlus  capitis.  BetwtsD  tbe  superior  and  inferior  lines  are  internally  a* 
I  lar^ie  Imprussluii  for  the  complexiis,  and  DitcrnsJIy  a  Hinall  odh  fur  the  sapc- 
rior  oblique.  Bulow  the  lower  Hot!  ia  an  iuner  iuinreBsiou  for  the  reel,  cap. 
poit.  minor,  and  an  outer  one  for  the  major.  The  ligamcutuni  uuch»  is  at- 
tached In  the  protuberance  and  crest. 

The  deep  surface  of  the  tabular  portion  shows  tworidites  crossing  each 
other,  one  from  the  upper  ande  to  the  forauisn  magnum,  one  connect- 
ing the  two  lalerjJ  angles.  Where  these  intersect  is  the  internal  occi- 
piltil  prui'tli^nince,  not  always  oppceite  the  external.  The  ridpes  mark 
off  four  hollows,  the  superior  and  inferior  occipital  fo)<fiffi,  which  lodge 
the  posterior  cerebral  and  the  cerebellar  lobes.  The  ridges  are  grooved 
"  enoua  sinuses.  Tbe  apace  where  the  longitudinal  sinus  is  continued 
^._._  a  lateral  one,  generally  the  right,  lodges  the  tnrcnUtr  Hiroplilli 
'(wine^press  of  Herophilus).  Below  this  the  vertical  ridge  is  sharp,  and 
named  the  iairrnol  occipital  crivl. 

The  eondi/lrtr  pnTliom  bear  the  articular  surfaces  for  the  atlas :  th«»  1 
condyles  converge  lowani  the  front,  ore  doubly  convex,  and  somewhat  1 
everted.     At  the  inner  side  of  each  is  a  rough  impresNon  fur  n  Uteral  ^ 
odontoid  ligament     Perforating  the  condyle  mm  within  out  is  the  mt- 
ierinr  eondyl'ir/firamen  for  the  hypoglossal  nerve  and  a  branch  of  the 
ascending  pharyngeal  artenr.     Immediately  above  this  luramcn  is  a  heap- 
ing up  oT  Done  de^gnateil  as  the  eniinentia  Innatninaln,     Behind  the 
lyle  is  a  ponteriiir  oiiMar/im-i :  it  may  be  |)erfunited  by  a  roramen 


I 


^^wb^Mf  passageof  a  vein  from  the  lal«ral  sinns;  both  fueia  and  foramen  ^M 
^^Bv  /aooaaOuit.     Externa}  to  the  condyle  is  tliejui/ular  prooam,  aualogiM  ^H 
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unl  it  ptesentB  iii  front  the  jugular  notch,  which  helps  form  the  jmouL  _ 

/onimrii ;  the  right  natch  is  usually  the  larger.     The  extremity  of  the 

process  preaents  an  irregukr  facet  for  union  with  ihe  tempuml  bune ;  this 

union  is  osseous  at  the  twenty-fifth  year.    The  upper  surface  nresents  the 

enil  of  the  lateral  Balens  leading  to  the  jugiiiur  not^h :  here  the  posterior 

ixjniJylRr  foramen  opens  if  pre^nt.     On  the  under  surface  is  attaehed 

ifac  nx^  cap.  lateralis  raiiscle. 

I      The  (ranilar  vroet*g  prpjecta  forward  and  upHard-in-the.  middle  of  the 

I  We  of  ihe  skull  and  at  the  topofllie  pharyni,  increasing  in  thickness 

and  dimitiishine  in  width.     Superiorly  is  a  hatUar  grnmx  for  the  medidia, 

and  al  either  lateral  margin  a  shallow  sulcus  for  the  inferior  pelrosal 

.  sinns.     Inferiorly  in  the  middle  lino  is  the  phaif/iigml  hilHrde  for 

'   aponeurotic  altiichment  of  the  superior  constrictor  of  the  phaiynx :  ou 

each  Hide  of  it  are  attached  the  rcct.  rap.  anticus  m^ur  and  minor 

niQscles.  - 
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Tho  portion  of  bone  above  the  npcrlor  curved  tine  (tnlraparietal)  la 
times  Beparated  froni  the  rest  by  a  trauaverse  suture.    The  botic  hetwee 
tu|ireiDe  and  auiKrior  curved  lines  may  be  v^ry  proioiueiit 
larui  oediiit^it  traanenai  {transverse  buIgBI.    An  iulrajueular  proeea  may 
pnject  iuto  tbe  jngnlar  notch.    From  the  under  aspect  of  the  jugular  procfss 
Ihs  pammofloid  prouM  may  descend  to  the  tmnaverac  process  of  the  atlas. 
'Huav  is  a  lara  articulation  between  the  basilar  proceBS  and  aatiirior  arch  of 
the  atlas  or  odontoid.     Birds  and  reptilsB  have  only  a  single  occipital  condyle, 
placed  in  front  of  the  Toiamen  magnmn. 
gn'utly  devvlupi.'il  iu  muet  auimak. 

Describe  the  parietal  bone. 

Tills  bone  is  nuadrilsleral,  convex  externally  and  concave  internally,  a 
little  broader  aoove  than  below.  It  articaluhii  with  five  Ijonca — the 
oppoeiie  parietal,  the  occipital,  frontal,  ephenoid,  and  temporal.  Near 
the  middle  of  ttie  outer  eurface.  nearer  the  lower  than  upper  border,  is 
ilicpnrt'rfa/  eminencr  or  hua.     This  is  very  prominent  in  young  bones. 

Through  or  just  below  this  are  the  gxprrior  and  inferior  lemporal  liaei; 

I  inch  apart:  to  the  superior  one  is  nttaehed  the  temporal  fascia,  to  the 

inl'rrior  the  leraponl  muscle.     The  inferior  lino  does  not  pass  off  the 

I  parictAl  upon  the  occipital  bone;  below  it  is  the  temporaf  mirface  for 

LMigin  id*  the  lemporal  muscle.     Near  the  upper  border,  and  %  inch  (20  ^ 

l:nni.)  from  the  posterior  angle,  is  the  jmrirtnt  fnnnnvi,  for  the  exitot 

■  A  tein,  and  usually  entrance  of  a  branch  of  tho  occipital  artery.     The 

*—ip«ol  suture  between  the  two  p.-krietal  foramina  is  inclined  to  ohlite- 

ntion.  ... 

'   The  deepest  part  of  the  inner  surface  opposite  the  parietal  eminence 

h  the  partial  fima.    The  inner  surface  is  marked  by  furrows  or  canals 

fa- Ihe  mcaingeal  vesaels.     A  sliRhl  depression  runs  along  the  Bupenor 

border.  ronnin_g  part  of  the  sulcus  for  the  longjiudmal  sinna. 

LfKMterior  infenor  anrfe  is  a  ^mii 


r  tfie  lateral  sinus,  w\\\ii\i  &tA 
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across  the  occipital,  then  this  anele  of  the  parietal,  then  the  maatoid  por- 
tion of  the  temporal,  and  finujly  the  jugular  proceas  of  the  occipital. 
Near  the  upper  border  of  the  bone  are  tllgilal  dfpreuinm  for  thelodR- 
ment  of  Pacebionian  bodies  (modified  tufta  of  amik noid  mem branc ). 

"  r  border  is  alternately  bevelled,  sb^hat  the  frontiil  reals 


upon  it  above  and  the  parietal  overlaps  the  ftwntal  below,  thus  n  

the  muu.1  direutions  oi  violence.  The  inferior  border  is  flattened  and 
squamous,  and  divided  into  three  parts,  named  from  the  bones  over- 
lapping it,  sphenoid,  squamous,  and  mastoid  from  before  badcwonl. 


Describe  the  frontal  bone. 

The  frontal  (/roits,  forehead)  arches  up  and  back  above  the  orbits, 
forming  the  fore  part  of  the  cranium.  It  artictUala  with  twelve  bones 
— the  purietsls  and  sphenoid,  llie  molars,  the  nasals,  superior  maxilhe, 
lachrymala,  and  etlimoid.  'Inferiorly  are  two  thin  horizontal  huninie, 
the  orbital  platent  forming  the  roof  of  the  orbits  and  separated  by  the 
etAmoidid  nolck.  Tliree  surfaces  are  presented  for  destription.  The 
onhTiot  tnrface  shows  the  ereatest  convexity  on  each  side  in  the  fronlnl 
eminence,  separated  by  a  slight  depression  Delow  from  the  xuperdliary 
rulge,  just  above  the  orbit.  In  the  middle  line  between  the  two  ridges 
is  a  smooth  surfaee,  the  ghiMln  (without  hair),  also  called  natal  emi- 
Tunire.  The  orliilat  areh  ends  in  extremitiea  called  the  intenml  and 
external  ungular  ptoci^*iie» :  the  internal  is  lightly  marked,  and  articn- 
lateiB  with  the  lachrymal  bone ;  the  external  ts  prominent,  and  articulates 
with  the  molar.  At  the  junction  of  ihe  inner  and  middle  third  of  the 
arch  is  the  supraorbital  notch  or  foramen  for  the  supraorbital  nerve  and 
Teasels.  The  (empoml  crest  springs  from  the  outer  an^tar  process,  and 
\is  oonlinuous  with  the  inferior  temporal  line  on  the  panelal. 

Infrri'w  Surface.— Th^  orbital  plates  are  somewhat  triancular,  vrith 
thew  internal  margins  parallel.  Close  to  the  external  angular  prot^esa 
is  the  lackryiiuil  fosin.,  and  close  to  the  inner  proc&ss  is  the  Irochlmr 
foKtn  for  the  pulley  of  the  superior  oblique.  Between  the  internal  an- 
gular processes  is  the  naimJ  notch,  ana  from  its  concavity  the  riuwi/ 
procria  projects  beneath  the  nasal  bones  and  nasal  proccEses  of  the 
superior  maxillsB  and  supports  the  bridge  of  the  nose.  On  the  posterior 
«imace  of  this  prouess  are  two  grooves  which  enter  into  the  roof  of  the 
nasal  fossae;  between  the  grooves  is  a  median  ridge,  the  nnml  tjmtr, 
which  descends  in  the  septum  of  the  nose  above  the  perpendicular  plate 
of  the  ethmoid.  Along  the  inner  morgins  of  the  etnmoidal  notch  are 
iirerular  depressioiis  forming  the  roof  of  cells  in  the  ethmoid.  Kach 
border  is  marked  inferiorly  by  two  grooves,  oompleljng  with  the  ethmoid 
tlie  anterior  Mtdjioiterior  intermti  orhilid  cinait:  the  anterior  transmits 
the  nasal  nerve  from  the  orbit  and  anterior  ethtnoidd  vessels  j  the  pos- 
terior  traoaatitB  iJie  posterior  ethmoidal  vessels.   The.^-on(a(  tinuiopeui 
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U  the  root  of  ihe  nual  procees.     Ft  is  betweuti  the  oater  awl  

tables,  over  the  roirt  of  Ihe  nose  anil  divided  bj-  a  bony  septum.     Oul 
eide  uid  bvliiod  the  orbit4U  euriUre  is  n  rough  tnangular  area  for 
latiun  with  the  great  win^  of  the  sphenoid. 

Vrrriiral  Sur/iw-— This  forms  a  large  con(;avity  for  the  anterior  lol 
of  the  ccrebmm.  The  orbital  plates  are  eonvei  and  marked  by  Hdee* 
and  depressions,  and  un:  m>  thin  as  to  be  transpikrent :  these  plates  make 
an  an^le  of  about  6U°  with  the  upper  part  of  the  bone.  From  the  up|)cr 
luBrgm  desoeDds  the  /roiilal  lulcut,  running  into  the  frontal  crat  at  thr 
"t  the  ' 


icD^^I 


lower  margin. 


e  base  of  the  crest  is  usually  a  groove  converted     * 


Dsutdly  open _  _ _.. 

prcfu'iit  grooves  for  the  meningeal  vessels.    The  thi  „.^ 

bounding  the  sorfitce  behind  articulates  with  the  greater  and  lesser  wingi; 
of  the  sphenoid. 

The  cruchlear  fossa  may  be  sbBent  or  have  in  addition  a  trochlear  spine. 

■The  iMne  aiaj  be  divided  by  the  froutat  or  metopfc  suture,  the  infautile 

■  Iwlvcii  havinp  lailed  to  DUite :  this  occurs  in  8  per  todI.  of  Eiirapran  skulls, 

B  per  cent,  of  Muneoiikii,  and  1  p(^r  cent,  of  African.'   A  trace  of  the  saturo 

bt  sct'U  ia  Qcarl?  all  itdult  frontul  Iwnea  Just  above  the  nasal  nutch. 

Describe  the  tempotal  bone. 

The  teui[)oml  bone  {Itmpm,  time,  as  hair  first  bwomea  gray  in  thia 

ngi<.'D.  iniliLiiting  bec)  helps  form  the  side  and  base  of  ihe  skull  and  eon- 

•"18  the  organ  of  hearing.     It  presents  four  purls— ihe  ti/Hiimo>i*,mai- 

mianJ.  and  jigraviidaf,  which  includes  the  jirtnra*  and  t^ipatiic.     It  ar- 

mUtniitrv  with  five  bone«— posteriorly  and  internally  with  the  occipital, 

;    aboTc  with  the  parietal,  in  front  with  the  sphenoid  and  malar,  and  beluw 

with  the  inferior  maxilla. 

Tlif  squamoufl  portion  (soale^,  or  stiuarao-Eygomatic,  presents  a 

TTrtieal  iMinion  unil  a  narrow  horiionlBl  portion  at  the  base  ol  the  skull. 

It  is  limited  alwve  by  an  nrebed  border  describing  two-thirds  of  a  oircle. 

■Ibo  oHttr  nr/nee  is  veniml,  with  a  slight  convexity,  and  forma  part  of 

i  trmponl  fijssa.     Tliis  portion  overlaps  the  mastoid.     Above  the 

-^wture  of  the  ear  is  a  vertical  groove  fur  the  middle  temporal  artery. 

Iliie  z!/';oma  ia  conneeted  with  the  lower  and  outer  part  of  the  sqnu- 

^    Tsporiion:  it  isbiwnd  at  its  base,  with  surfaceslookiiyi  upand  down; 

len  twists  on  itself,  so  thai  it  has  inner  and  outer  surfaces,  upMf  and 

(wrr  kinlem.     Tlie  upper  border  U  thin  and  longer  than  the  inferior, 

" "  "  is  short  and  arched ;  ihe  anterior  eitremity  articulates  with  the 

The  sygoma  is  attached  by  Iwo  roots:  the  inilrrtnr,  eontinuoua 

Brith  the  lower  Iwrdcr.  is  a  btxiad  convex  ridge  directed  inward,  called 

'    atiit  artieulariM.     Al  the  juiiclicm  of  this  With  tlie  lycoiua  19  a 

KTiK  tur  the  exUrnal  laloral  ligumeni  of  the  lower  jaw.     The  potte- 

T  root  pTolongn  the  upper  bord«r  cf  the  lypoma  as  the  m^ramatUna 

■t,  which  becomes  eontinuous  with  (he  lower  ieni|x)nil  line ;  it  la  abow 

w  between  the  squamn  nnii  iiiiii'l'iul     Between  tne  two  tOOU 


face_^| 
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the  glenoid  fnimt :  ils  articular  portion  is  bounded  Itoliind  by  the  pott-  1 
glenoid  pciwsm,  sonielJincs  called  tbe  middle  rf»t  of  the  x.vfroiuii.  It  is 
strongly  developed  Id  §ome  iDoiuiDals  to  prevent  posterior  di^ocation  of 
the  lower  jaw.  The  inferior  anpect  oC  the  honEontal  portion  presents 
tliree  Jistriets — the  auricuki,  articidur,  and  zygomatic,  from  behiwl 
forward.  The  auricular  part  forms  the  upper  concave  margin  of  the 
cxt-crnal  auditory  ineutus  and  u  part,  of  the  roof  of  the  external  ear.. 
The  nest  purtjon  is  the  glaioiii  foaa,  which  is  divided  into  two  parts  by 
the  transverse  .^ure  of  Glaxer.  The  posterior  part  is  non-articular, 
formed  by_  the  tympanic  plate  and  lodgmx  part  of  the  parotid  ^land. 
The  anterior  part  of  the  fossa  is  articulir,  bounded  behind  by  the  pusl- 
glenoid  prorega  and  in  IroDt  by  the  eniinentia  articukrjB;  it  m  the  fiaia 
nianrtibulai-ig,  concavo-convci  for  the  condyle  of  the  lower  jaw.  Th« 
fiBBore  of  QIaser  is  a  double  cleft.  The  first  fissure  behind  the  artic~ 
ular  fossa  is  the  petro-sfinamous  (Ppa,  Fig.  1 1,  next  comes  a  narrow  pro- 
jection of  the  tegntfa  ti/mpaiii  (tt')  from  the  jietrous,  and  next  the 
))etro-t)-mi)anic  fissure  or  Grlaserian  SsBure  proper :  it  lodges  the  slender 
process  of  the  malleus  and  tympanic  bi^ch  of  the  internal  masilkiy 
artery.  Farther  in,  and  external  to  the  Kustachian  tubers  the  canal  of 
Huffnier,  by  which  the  chorda  tympant  nerve  enters.  The  outer  part 
of  the  Ola^rian  fissure  is  entirely  closed, 

Bomftimes  a  "  faUe  jognlar  forameQ  "  is  prcBSeat  in  the  squamous,  by  whicfa. 
Id  tliu  embryo  and  mauy  auimala,  blood  flciws  from  the  cranium  to  tbi>  eil«r- 
uul  Jugular  vein.     It  is  between  the  articultu'  ru.taa  and  external  auditor; 


In  front  of  the  articular  e 

from  the  temporal  surface.  iL  

entering  into  the  zygomatic  fossa. 

The  inner  gur/ace  of  the  squamous  is  concave  and  presents  cerebral 
impressions  and  meningeal  grooves.  A  narrow  horizontal  part  helps 
form  the  anterior  wall  of  the  t^t-mimnum. 

The  tuperior  linitler  is  thin  and  fluied,  and  overlaps  ihe  parietal  hone. 
The  p<ineliil  iiuleh  marks  the  junction  of  the  superior  border  with  the 
mastoid :  the  squamo-mastoid  suture  passes  from  (his  notch  to  the  poste- 
rior edge  of  the  external  auditorj'  meatus. 

The  antcro-inferior  border  is  thick,  and  bevelled  above  continuously 
with  the  upper  border  at  the  expense  of  the  inner  surfaoc,  below  at  the 


I 

I 
\ 


^ 


Sense  of  the  outer — all  for  articidation  with  the  great  wing  of  the 
enoid. 
The  mastoid  portion  (teatrlike)  is  rough  for  mnscular  attoohraent, 
and  prolonged  down  behind  the  auditory  meatus  as  ihc  nirudnV^  pnxna. 
At  the  posterior  borxier  is  the  mmlmdforamtn,  sometimes  foramina,  ttaiw- 
mittine  veins  from  the  lateral  sinus  and  a  maaloid  artery  troni  the  oooip- 
ital :  the  foramen  Is  inconstant,  and  may  be  in  the  uocipilal  bone  or  m 
tite  maflto-occipilal  suturo.  On  the  inner  side  of  the  mastoid  pHxrcsB  ii 
■^  -    "      -  ■    •*       <■    aitachment  of  the  i)ost«rior  belly  of  the  digaeuio, 


J 
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rind  internal  to  this  !b  the  fvJcm  oceipitnla  for  lodgnwnt  or  the  owi|M 

The  intrraid  mr/aef  shnws  the  fuMia  npmoiiiea,  which  U  a  port  of  tl 
eulcue  for  the  kt«ra]  sinus :  the  maatoiiTforanieti  opena  into  if.  A  seo- 
tion  of  the  miistuiil  portion  shows  a  imujber  of  coiuinuniciilin;ct:[la ;  he- 
low  in  the  iiiusloid  procass  they  are  developed  atler  puhert;  uiid  are 
gumnged  VL-niruily.  Ahove  these  ig  the  inttrum  nuig/oidcum,  which  iB  u 
hurizonlal  velliilar  cavity,  a  part  of  the  middle  ear :  ila  roof  aud  postero- 
ktvrul  wall  is  fiinued  troin  the  petrous  portion,  und  is  continuous  with 
the  ruof  and  ade  of  the  tyoipanum.  Its  antero-iuedian  wall  IwloDga  to 
the  mnatoid.  Below  it  connecls  with  the  mastoid  cells:  its  opening  into 
the  tym|ianuni  is  large  and  un  a  level  with  the  foramen  ovale,  so  the  floor  of 
th«  tyupaniim  passes  in  front  into  the  Eustachian  tube  and  behind  into 
Uie  mastoid  antrum.  The  mipertiir  border  of  the  mastoid  is  roujrli,  stopee 
back,  and  articulates  with  the  poetero-inferior  angle  of  the  panetal :  the 
potterinr  hontw  articulates  with  the  occipital  between  its  latent  angle 
andjuindar  pronetn. 

The  pyramidal  portion  includes  the  petrous  (stone)  and  tympanic 
(drum).  The  petnittt  portion  isafour-sidedpyrnmid  with  its  base  turned 
out.  and  its  long  axis  inward,  tbrward.  and  slightly  downward,  T" 
ucs  of  the  two  portions  if  prolonged  would  meet  at  the  posterior  e 
of  the  nasal  septum.  This  ]iortton  presents  four  borders — mipi 
infrrior,   anlerior,   and  poilerior;    and  four  surfaces — anirro-n' 


\  {iK.  Kg.  It.  pnttrro-intemal  (iP),  antero-ettemnl  (ea),  and  poxtrro-ex- 
I  trmai  (EP) ;  also  a  ba*e  and  an  apex.  The  hn«p.  is  concealed  in  its 
I  vpper  half  by  the  squamous  and  masinid,  and  covered  below,  where  these 
1  dirvrfte,  by  the  tympanic  portion.     Tlie  npi-x  is  received  intn  the  a^nQ) 


_     ,„  .-II*    \EJ  J  ,     niBU    B    IMIXr    «....    «,.     .-,^..^.  -  .._     .-  .-    .    -,     

R  Vpper  half  by  the  squamous  and  masinid,  and  covered  below,  where  th 
I  dinrge,  by  the  tympanic  portion.  Tlie  iioi-j:  is  received  into  the  a\ 
l-'lM.-lwtbf  n  the  Rreat  winjr  of  the  spbcnuid  and  the  basilw  process,  awi 


^ 
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Bente  thu  tmtenor  onGce  of  tlie  caroljd  c&Dal,  and  fomis  the  pustcro-ex- 
tcnoii  boimdaiy  of  the  foramen  laceruni. 

The  nntero-iiiiemal  gurfticc  ia  in  Llie  middle  fossa  of  the  hIcqU,  aod 
separalfid   from   the  squamoua  portion  \w  the  Jiiaura  petro-nqaanwi    i 
(ifps).     This  surface  prescnU  a  little  behind  its  centre  the  anaiaUia    ' 
arcuata,  covering  the  snjierior  aemicireular  canal ;  in  front  of  this  is  a 

S'oove  leading  to  the  huitun  Failopii,  which  leads  to  the  aijueduct  of 
ailopius;  it  transmils  the  large  superficial  |>elrosal  nerve  and  the  pe- 
trosal branch  of  the  middle  meningeal  art«ry.  Outride  thi«  is  a  groove 
and  amall  foramen  for  the  small  superficial  petrosal  nerve.  Near  the 
apex  the  wall  of  the  carotid  canal  is  deficient ;  above  this  is  a  shallow 
depression  for  the  Oasaerian  ganglion.  Between  the  petro-sqiiamous 
fissure  ettemally  and  the  hiatus  Failopii  and  eminence  of  the  superior 
Bemioircnlur  cHnid  internally  is  a  thin  lamina  which  roofs  in  the  tgmi- 
panura  and  a  common  canal  for  the  Eustachian  tube  and  tensor  tympani 


muscle :  it  is  the  legjifii  lyrnpantj  Tr',  a  process  of  the  petrous. 

The  piMlfro-interiitU  sar/acr  is  m  the  posterior  fossa  of  the  aknll,  and 
ooDtiouous  with  the  inner  surface  of  the  mastoid.     Near  the  centre,  but 
nearer  the  upper  than  the  lower  bor- 
Fid.  '2.  der,  is  a  lar^e  orifice,  the  jMmu  aciiA 

tnf.,leadLneinto  a  canal  i  inch  |6nim.) 
long,  which  is  the  internal  audUiiry 
ntraltu  ,*  this  is  terminated  by  the  laut- 
„  (na  crilro^  ^ff:/^-  .  ^  *"««««« 
nage,  crala  faiciforma,  separates  a 
small  superior  from  a  lai^  inferior 
fossa.  A  faint  nerpendicukr  crest  di- 
vides these  into  four  fossffi.     The  facia] 

e  enters  the  aqueduct  of  Pallopius  in  the  upper  anterior  fossa ;  the 

area  crUiro»a  miprntyr  is  the  perforated  part  of  the  upper  posterior  fossa 

for  auditory  nerves  poing  to  the  utricle,  superior,  and  external  audiloiy 

canals;  below  this  is  the  area  cribrosa  media,  conveyine  an  auditory 

branch  to  the  saccule ;  also  the  fomineii  sinfftilare  for  a  branch  to  the 

— poatfinoiLandilory  canal ;  in  the  loner  anterior  fossa  is  the  tmctua  spiralu 

■^    /ontmiaiUenlia,  for  the  cochlear  division  of  the  auditoiy  nerve,  ending 

\     It  the  fnrmnen  eentrale  coehlta: 

\  Behind  the  auditoiy  meatus  is  a  small  slit,  the  opening  of  the  aqur~ 
?  duct  of  the  vrstilmlr,  transmitting  a  small  artery  ana  vein  and  lodging  a 
E'  process  of  dura  mater  whioh  encloses  the  suectin  ritdi^umplutiiciu ;  above 
■  and  between  these  is  a  depression  or  fissure,  the  sabarvmtle  fotxa,  which 
extends  into  the  arch  of  the  superior  semicircular  canal  and  repieoenis 
the  flocuular  fossa  of  nnimals. 

The  jitmtiTo-r.Tffmiil  mir/nce  forms  part  of  the  bast  of  the  skull 
Beginnmg  at  the  apex,  is  fitst  a  quadrilateral  surfu^  for  the  origin  of 
the  levator  polati  and  tensor  tympiini  ntasi^tra,  the  lower  aperture  of  the 
CMOtid  oanM,  which  is  first  vertical  and  then  horiiontal;  vertically  be-    ' 


I 

I 


BliSt^  fiF  TBK  CXASR-M. 
xidM.  •bWl  ■>  «)j  Ue  -111  ■II  ■  M 


Tlie  'Ill^^..-.J■*'l-».l'IKl-/'J■-^  ii  fri*  anurvTiv 

i*ateii  by  the  i>iu|«in»-  jiUtf  ■  pt.  Fli;.  1  . 

Al  llie  ancle  lA-lwti-n  the  -.luaiixnt  wiJ  j-ii 
in^  of  a  <-ai>al  the  mil.-  iiWlut»nu>  <rii,.  iir'  • 
liy  a  pfjjc-iinL'  lamella.  ih<-  rrM"irifi.,-n\  j,t".-t' 
Tnc  u|>|iiT  i!r'">ve  is  fi-r  iln-  Itn-yT  I   " 


.,iiu; 


.f  th.-  KiL-la.-iiian  laU.  Tl-L-  .^-itn.-,!.  -ajiJ  i 
tlie  tcciii'ii.  ils  iniiiT  wall  i?  the  anrtrvj^tntma]  •^iTi'm*.  'A  l).*  j-ttrvi-- 
anil  its  flii-ir  an-l  iiuur  wall  art  xht  w-oii-adv:  i.Ui*.  TL*  '^J'T^iii  i-j'ti* 
wreh-  reacht-s  tlii-  ojii.-siK.  wall,  aii-l  ri.-*-^  fr-.a  lb*r  ini'-ri'^f  wa!!  -,1  rl,* 
.ar.,M.l  <ariat  Iff  a  i.  Tlii-^^  wall  b-  nia<!e  <A  two  tliii.  lau--r!:*  »"ii.  'ir  '■■* 
bet  WITH,  in  whii-h  nins  llic  -inall  ■it<^j.  (*lr>f-al  u-.r.-r.  Tl,"  '-i^r'-.r 
Itir-l-r  is  t'n"iH'ii  fnr  the  sui*ri<ir  j^tpiral  (iinn?.  ai.'i  ci'.ts-  alia" tuj"-!.! 
lo  tlio  tilit.iriillli  (Trelx-lli.  Thf  jyMtf-rn.r  U-nl^r  pr-^  ut-  .,n  II-  inn^r 
p..rti..i.  a  Iialf  mi-ve  ti.r  the  infcri-r  |-:tp™al  rii.u)..  ai.i  .^itiTnaily  iLe 
marciii  <if  the  juciilar  frisi^  Fpjiu  llie  a|ti.  wtiei*  a  Ic.ny  i.n-jt-.li'jn 
■■lien  iivirhanps  lln-  infi-ricr  i-elnisal  im-ive.  a  fibn.us  Um-i.  tin;  iWr*,- 
,,J,^,.,.i,l„l  li'jnm';.!.  cxli-li.ls  t.,  ll,.-  .-i.le  of  th..-  .l.,r>UB,  M-lk-.  and  c^™- 
pk-trt"  a  foramen  li-r  the  iiiti-rior  fir-al  .-inu.-  ami  Milli  nt-nc.  Tlie 
ai,ffri':r  f^-nler  lias  iwo  parts— an  ■.utcr.  (''innini;  ili<-  i-.-tr.-wiuamouii 
Breure.  and  an  inner  free  portion  to  lonn  the  [-.■Inj-sphciiuiilal  mlure. 
Tlif  iiiffrinr  hurtltT  U  largely  fcm^-ali J  hy  (iie  l}uil>aiii.;  ati'\  \K-lrirtvs 


I 


■ 


portiuns:  near  the  apex  it  is  iDdistincl,  and  hero  the  bnne  is  r 
three^iileJ. 

The  tTmpanio  portion  is  beneath  the  petrous  and  between  the  il__ 
toid  anil sriuHtiiutie.  At  birth  it  isarini^troDi  whiohisdeveloped  thefj/m- 
pniti'c  plt'te.  The  thickened  outer  extiVDiity  of  this  plate  is  tlic  aUeruiJ 
audili-ni  proceiu,  a.  aurvcd,  uneven  lamina  Forming  the  anterior  and  in- 
ferior wall  of  the  exleniitl  iimUtiiry  mriUim  and  tymuiinum.  The  up)>cr 
margin  of  the  pkte  ie  i.'oncealcd  by  the  |>etToiiB  andf  forms  the  posterior 
buandnry  of  the  fissure  of  Glascr.  Its  lower  margin  descends  »s  a,  shurp 
edge,  the  eagiual  praixm:  it  is  continuous  with  the  inferior  border  of 
I  the  petrous  portion. 

Describe  the  aptaenoid. 

Tiie  sphpiioid  bone  (wedge-like)  is  placed  across  the  base  of  tlie  pkull 
near  its  middle,  and  binds  the  other  tranial  bones  together.  It  hcliis 
form  the  cavities  of  the  cmnium,  orbits,  and  nasal  fossaa,  and  ha«  lo  ao 
with  sis  pairs  of  cranial  nerves.  It  resembles  a  bat  with  outstretched 
wings,  and  consists  of  a  ftmh/,  grfitlt-r  and  lexser  ici'iiffs,  and  pirrygoid 
procexiai.  It  arlieuliife*  with  twelve  bones,  all  those  of  the  cranium,  and 
five  of  the  face;  {losleriorly  with  the  occipital  an']  temporals,  anteriorly 
with  the  ethmoid,  palatak,  frontal,  and  nialura,  laterally  with  the  tem- 
ponlsj  Irontal,  and  panetuls.  interiorly  with  the  vomer  and  palatals,  and 
sometimes  with  the  superior  maxill»). 

The  bodg  is  holbwed  into  two  cavities  separated  by  the  upheaoultd 
tepfum,  and  opening  anteriorly  into  the  upper  and  Wk  part  of  the 
nasftl  toasffl  behinil  the  superior  turbinate  bone. 

The  taperi'af  tur/ncr  presents  in  front  the  rthnwidal  minr.  articulating 
with  the  cribrifonit  plate  of  the  ethmoid.  On  either  sioe  of  tliis  surface 
is  a  alight  depression  for  the  olfactory  lobe,  and  its  jKtsteritH-  margin  is 
the  limbu*  Kplifiioidnliji,  Behind  this,  on  a  lower  plane,  is  the  optic 
groove,  terminatiu^  on  either  side  in  the  optic  fommrn.  Nest  is  the 
Minar^  emiiirncr  ((uliri-calitm  tflla).  and  next  the  piluitary  fiuitt,  or  mila 
7\iraea  (Tnrkish  saddle) :  it  is  occasionally  bounded  in  front  bv  two 
middle  diii'iiU  procmmv ;  behind  is  a  square  lamina,  the  doniim  tellte  or 
dorinm  ephipnii  (bock  of  saddle),  which  slop^  posteriorly  down  and 
back  into  the  oosilar  groove :  this  slope  is  the  diviit  Bhimenbachii  (Blu- 
menbach'a  hill). 

The  upper  angles  of  this  lamella  project  over  the  fossa  as  the  iwiKmbr 
elinoal  piixrtsfg ;  the  sides  are  grooved  for  the  sixth  i)air  oi  nerres. 
The  tide*  of  the  body  present  a  wmding  groove  curved  like  the  letter/ 
far  the  caroljd  artery  in  the  cavernous  sinus.  Behind  its  commence- 
ment,  at  the  lower  lateral  angle  of  the  dorsum  sellffi,  is  the  petnaal  pm- 
cett  of  the  tphenold,  to  fit  against  the  apex  of  the  petrous ;  ODjM^te 
litis,  on  the  other  side  of  the  groove,  is  a  tongue-like  process,  the  hngula 
Mthataiilafii. 

The  j>o*la-iiir  tur/ace  is  quadrilateral,  and  united  to  the  basilar 

'oatdage  in  car^  life,  ami  by  Uine  alter  the  twenly-filUi  year. 
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^^Rbe  anierior  tur/iux  !s  ouirked  in  the  mitliUc  Hoe  hy  tlie  tj^vmmdal 
^■raf,  which  Brti(?uUl«e  wll.h  the  peTpendicQlar  pUle  of  the  ethmvid. 
Un  each  side  of  the  crest  is  a  mesial  atw)  lateral  ton :  the  laienl  ^om 
half-cetla,  to  be  uompleted  by  the  «tlinKHd  and  orbital  plate  of  the  p«la- 
tal ;  the  mesial  part  is  smooth,  aud  givea  entiani.'e  aiileriorir  into  the 
tiplicooidiil  sinus,  and  fonns  part  of  the  root'  of  the  d 
The  inferior  turface  presenls  the  rot/rum  (beak;,  w 
ephpnoidal  crest  and  file  between  the  aUe  of  the  romer. 

The  rphnoidal  turbttiale  boiiHi  \ijmtiffji  bauet,  roHthx  tykmoulaia.  ftnn  a/ 
Brrli*)  form  a  amaiderable  |>aTt  of  the  anterior  wait  of  tbc  tMidx  it  tbr 
tphrODM.  They  are  curved  and  triangalBr,  witii  aiiei  backward.  A  amall 
imttioit  of  them  ■ometime*  appcan  on  the  inuer  wall  of  the  arWl  bctWKn 
the  Pthmoid,  frontat,  tpbenuid,  aud  palate  booe*. 

Each  later^  emrface  of  the  body  is  moelly  occupied  by  the  alUchntenl 
of  the  greater  win^  except  in  front  a  Iree  surface  bounda  the  sphcnoidil 
Gsiure  and  fornu  the  hindennoU  part  of  the  inner  wall  of  the  orbtt. 

Tlie  muilt  or  iiriiitai  wiaes  linwxgsea  of  In^fnseiui  extend  horuujn- 
tally  uutw&rd  on  a  level  with  the  lure  part  of  the  luiperiur  aurfsiK  of  the 
bo(h':  the  cctteniity  of  each  ia  pointed  and  couies  ainiwt  iulu  couiact 
with  the  great  wing.  The  inferior  snriaee  forms  (he  upper  boundary  of 
the  sphenoidal  fissure  and  port  of  the  r<x>f  of  the  orbit,  l^e  anttrior 
Ixmler  articnlatcs  with  the  orbital  plate  uf  the  frontal ;  the  naetetior  ii 
fi«e,  and  forms  the  bonndary  between  the  ajiteriur  and  iiiiddu!  fiMwe  of 
the  skull,  and  terminates  inieniallj'  in  the  antrn'ur  diiwid  jirixtn.  Be- 
tween thisclinoid  proce^and  the  olivary emiDenociaasemiciirular  notch 
in  which  the  carotid  groove  ends.  The  optic,  foramen  ^rforalts  the 
base  of  the  wing,  the  parts  above  and  below  being  called  its  routa. 

The  ffrm/  or  tempoml  wingi  project  out  and  np  from  the  siiles  of  the 
body :  the  back  part  of  each  is  horizontal  and  RUs  the  angle  berween  the 
wiiuunous  and  netroos  portions  of  the  temporal ;  from  its  eitrcmiiy  pro- 
jects downward  the  ^laoiu  proraa.  Tiie  fore  part  is  vertical  and  thrcc- 
'  *  '  nd  lies  between  the  cranial  cavity,  the  orbit,  and  lemnoml  foma. 
ui/iu¥  is  (WKsve.  and  forms  part  of  ihe  middle  fo!«a  of 


The  crrthral  i 
the  skull. 

The  rjrtrrnai  tiirfiire  ((emporo-Xj-gomntic)  is  divided  by  the  iii/ralim- 
inral  rrml  into  a  lower  |iart  lookinir  down  into  the  xygomatic  fusM,  uvl 
an  u|>pnr  part  looking  out  into  the  tcniporul  fcitea. 

The  anirriiir  tittfacr  looks  forward  and  inward,  and  consitns  of  lht> 
oriiit'tl  jAilf  for  tlie  eitcnjal  wall  of  the  orbil,  aud  of  a  Hmaljer  ixjrtion 
above  tne  pterygoid  process  which  looks  into  the  sphcno-maxilkry  fowa 
and  is  perioratert  by  thc/'immeB  rotundum. 

The  jMutrrior  honirr  near  the  body  bounds  the  foramen  laccrum,  and 
■    '  Ji  Uleral  part  articuhUes  with  the  pcirous,  forming  iiKroove  beneath 
ihe  curtilagiiiouB  portion  of  the  Eustacliian  tube.     The  eternal  bar- 


I 
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fer  the  curtilaf  iiiouB  portioii 


the  spinous  (iroeess.  artiirulaies  wilh  ttic 


vcrlai»  the 


i/erior  angle  gf  tUe  pa^^al' 


In  fkint  of  thig  is  a  triangular  surrace  formed  b>-  the  upper  mar^'ns  4 

tte  oerebrnl,  orbital,  anil  ieinpoml  Burfaces.     The  antfrmr  marffin  wtiu 

ulalos  above  with  the  malw ;  VUiw  this  is  a  free  hor!w>nt«l  edge  seiiatW- 
iiiK  the  EygoDistio  fi'oni  ihe  sphcno-masilkry  surface.  Above  and  inter- 
nally the  orhital  ami  cerebral  Burfaces  meet  at  a  sharp  border  which 
forms  the  inferior  boundnr}'  of  the  sphenoidal  fissure,  and  often  shows  a 
bcmy  projection  for  the  lower  head  oi  the  external  rectus. 

The  pterygoul  (wing-like)  pi-oceaa  project  downward  and  forward, 
(inglo  of  110'  to  1 1  fi',  from  the  junction  of  the  body  and  great  winga. 
Home  consider  them  to  rise  from  two  roots,  one  representing  a  lrans%'erse 
process,  one  a  rib,  and  the  Vidian  cnnat,  (he  eoGto-tntasversc  fomniun. 
Kach  consists  of  two  plates  united  in  front  and  diverging  behind,  form- 
ing the  pleryffoiJ  /awn  for  the  origin  of  the  internal  pterygoid  muscle. 
The  estemal  plate  is  broad  and  eilends  out  and  back,  and  gives  origin 
hy  its  outer  surlkee  to  the  external  pterygoid  musele.  The  internal  plate 
ia  long  and  narrow,  and  prolonged  below  into  the  kamular  (hook-like) 
I  process,  round  whieh  plsys  the  tendon  of  the  tensor  palatt  muscle.  The 
[  upper  part'  of  the  inner  piate  turns  in  beneath  Ihe  bodv;  and  remains 
distinct  as  a.  slightly  raised  edge,  the  vagimtl  pi'ocexx,  whieh  meets  the 
everted  margin  of  the  vomer.  At  the  angle  otthe  vaginal  process  with 
the  internal  plate  is  a  groove  which,  with  the  sphenoidal  process  of  the 
paliile,  forms  the  pteryi/opahliiif  camd.  Posteriorlyj  at  the  base  of 
the  inner  plate,  is  the  plrfygoi'il  lithercJe,  to  the  inner  side  of  and  below 
the  Vidian  caual:  between  this  and  llie  pterygoid  fossa  Is  the  scaphoid 
fomi  for  the  origin  of  the  tensor  palati  mua^.  Lower  down,  on  the 
posterior  margin  of  the  plate,  is  the  procmmt  tulariiiii,  whieh  supports 
the  cartilage  of  ihe  Eustachian  tube.  Between  the  lower  ends  of  the 
pIato4  is  the  pirn/goiil  notch,  occupied  by  the  pyramidal  process  of  tlu 
I    palate  bone. 

I  Kame  the  fisaurea  and  foraminft  of  the  sphenoid. 

Kat'h  hair  presents  a  fissiire,  four  foriiinina.  and  a  cnnal.  The  «p&»v'_ 
Ho&f'il  Jmiiit  IS  the  oblique  interval  between  the  great  and  small  wings, 
clooed  externally  by  the  frontal  bone.  It  opens  into  the  orbit  and  trans- 
mita  the  third,  fourth,  ophthalmic  division  of  the  fifth,  and  the  sixth  cra- 
nial nerves,  some  sjTnpathetic  filaments  from  the  cavernous  plexus,  the 
orbital  branch  of  the  middle  meningeal  arteiy,  recurrent  branch  of  the 
l.ichryinal  artery,  and  the  ophthalmic  vein.  Above  and  to  the  inside  of 
■his  nssuro  is  the  optic  foramen,  piercing  the  base  of  the  small  wing  and 
transmitting  the  optic  nerve  and  ophthalmic  artety.  The  fommm 
Totandtan  pierces  the  great  wing  below  the  sphenoidal  fissure  and  trans- 
mits the  superior  maxillary  nerve.     Behind  and  external  to  this  is  ihe 

fiiramai  ovale,  near  the  posterior  maiyin  of  the  great  wing,  si 

incomplete:  it  Irinsmits  the  inferior  maxillan-  nerve,  the  small  i 
geal  artery,  and  sometimes  the  small  siiperncial  petrosal  t 


I 


L  jfiinrmfn  miaofnm  ]iierces  the  great  wing  near  the  posterior  angle,  and 
" '"Afoif  uii(/(//(;ifteriingi'alarter)'andn,  spinosus,  a rocurrent branch 
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of  the  inframftiillKy.  From  the  foramen  !<piiiosum  projeoM  bactcward  a  j 
thin  horizoDUl  tpliaio-pelroinl  lamina,  wbich  reaches  the  upper  border  I 
of  the  RoBUichi&D  canal  on  the  pclrous. 

The  MiUan  ainal  pierces  the  base  of  the  internal  pterygoid  plate  I 
anlero-posteriorly ;  it  passes  from  the  forunen  lacerum  to  the  spher 
majcillajy  fossa,  tmnsniiUtng  the  Vidian  nerve  and  vessels. 

A  spiiiilo  or  bone  ms^  tx 
with  the  BtitfiriQr,  rormiug  ,  ..   .__  __ 

InteirliDuii)  lli^uneDtc  are  normallf  present  buncatli  the  dan 
titvryicoid  plate  may  be  connected  by  born-  or  ligament  wi  " 
I>ni«rSR.     The  fonunen  of  Vesaliua  for  bu  eniissary  vein  is  Eoi 

on  the  inner  side  of  the  fonuneD  ovale.     The  cano/iciiJiu  in«in, _.  „  _, 

tiuice  |irei«-Dt  Tor  the  Binsll  saperQcisl  petrosal  nerve  iutemal  to  the  foramen  j 
apinuntm. 

Z>e8cribe  tbe  ethmoid  bone. 

The  rihmold  (sieve-like)  projects  down  between  the  orbital  plates  of 
■be  frontal,  and  eolers  info  the  formation  of  the  eranium,  orbits,  and 
nasal  tboste.  It  consists  of  thin  plates  enclosing  irregular  eelb— a  ver- 
tical piiUe  and  two  lateral  matset  united  above  by  the  horieontal  cn'bn'- 
Jorm  pliiU. 

It  articulaltt  with  thirteen  bones — fifteen  including  the  sphenoidal 
tarbinHte — the  frontal,  sphenoid,  and  vomer,  the  nasala,  lachrymals, 
superior  maxillae,  palatals,  and  inferior  turbinate  bones.  The  vei-liait 
pfiilt  forms  the  upper  third  of  the  nasal  sefttum,  and  presents  proovea 
and  canals  for  oliactoiy  nerves.  Its  superior  border  appears  in  the 
craniaJ  cavity  as  the  eruta  galli  (cock's  comb) ;  posleHorly  this  process 
b  thin,  and  anteriorly  'is  Wadened  into  two  akr  processes,  between 
which  b  usually  a  groove  completing  the  foramen  caecum  with  the 
frontal  If  the  vertical  plate  M  deflected  below  the  cribriform,  the 
crista  galli  is  inclined  in  the  opposite  direction.  The  anterior  border  of 
the  plate  articulates  with  the  nasal  spine  of  the  frontal  and  with  the 
nMaJ  bonce :  the  inferior  border  in  front  with  the  triangular  cartilB^c  of 
the  noee,  and  behind  with  the  vomer;  the  posterior  margin  with  the 
K|)licnoidal  crest. 

Each  lalrrirl  majut  or  lal/jfrintk  encloses  three  sets  of  spaces— the 
rtiilrnnr.  mtihUr.  and  pmtmiir  ethmoidal  cells:  they  do  not  eommnni- 
ralc  with  each  other.  Externally  is  the  paper-like  orbital  plate,  or  o» 
jjnnum  {lamina  jiapf/nicea),  closing  in  the  middle  and  posterior  cells; 
It  artkulalcs  in  (rout  with  the  laclirymal.  behind  with  the  sphenoid, 
■boTB  with  the  frontal,  and  below  with  the  superior  maxilla  and  palate 
honocL  On  this  aspect  below  the  plate  is  a  groove  l>elonginf!  to  l"-" 
middle  mcatos  of  the  noae:  it  turns  up  anterioriy,  and  is  continued  _ 
the  in/umUbulum  through  the  anterior  ethmoidal  cells  to  the  frontal 
nous ;  the  middle  cells  open  into  the  horizontal  part,  of  tlie  groove, 
■At  lat«nl  mam  in  front  of  the  orbital  plate  is  covered  in  by  t\ie  W^^TJ 
^bU.:  fruiu  this  part  the  uHciimle  prtxxu  curvcu  back,  down^  uiu\ 
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BONFIS   OF   THE    HEAD. 

I   helping  to  oluBC  ihe  orifice  of  the  antmm :  it  articulw«ti  below  with  t 
■   ethmoidal  process  of  the  inferior  turbinate. 

The  inner  aspect  of  cauh  kteml  miura  ie  in  the  outer  wkU  of  the  n 

ibssa.  Above  ih  u  chnnnt^l,  the  nu/xiior  mettliu,  (mssing  from  behind  to 
I  kboat  the  niidille  of  the  bone :  it  eommunicalcs  with  the  posloriiv  celk. 
I  The  plate  overhanging  it  is  the  niijxn'ur  litrfiinalr  procesi  or  niprrinr 
ngu  bone  (concha  HUp, ) ;  the  apace  above  thai  ia  in  the  roof  of  the 
I  nose.  Below  the  groove  ia  the  ii^fa-lor  tnrhmnic  pri>crss  of  t}ie  ethmoid 
'  or  midille  ijiongu  lione  (coneho  inf. ).  rolling  eonvexly  toward  the  na&il 
I  fuasa:  it  forms  the  lower  bonier  of  the  lateml  mass. 
'  Two  groovea  cross  the  upper  margin  of  the  lateral  mass,  fonntng  with 
\  the  tVoDtol  the  two  internul  orbital  canals.     PuMeriorly  the  mass  is 


Sircsenis  the  (^factnry  j/roooe  on  each  side  of  llie  crittta  galli  and  foramin 
or  the  olfattory  nerves ;  the  foramina  of  the  middle  set  are  few  and  are 
simple  perforationa ;   in  the  external  and  internal  selfi  they  arc  more 
numerous,  and  are  oriGceg  of  small  ctuialH  which  subdivide  on  (he  vertical 
plate  and  lateml  maas.     Anteriorly  ia  a  fisaure  close  to  the  baae  of  the 
aista  galli,  and  external  to  it  a  notch  connecting  with  the  anterior  in- 
,  (emal  orbital  canal  for  the  passage  of  the  nasal  nerve  and  anterior  elb- 
I   moidal  artery  from  the  orbit  to  the  craninm,  and  thence  to  the  noeal 
I  fossa. 

BONES  OP  THE  PAOB. 
Describe  the  superior  maxillaiy  bone. 

The  HU]icrior  maxilla  is  the  principal  bone  of  the  face,  Biip[iortine  the 
upper  teeth  of  one  aide,  helping  l«  il)nn  the  hard  ^ate,  floor  of  orbit, 
floor  and  outer  wall  of  nasal  fossa.  There  are  a  body  and  four  processes 
for  detH-'ription-  The  body  ia  a  hollow  half-eylinder,  presenting  an  ex- 
ternal surface  subdivided  into  an  anterior  and  posterior,  ait  internal  and 
superior:  the  processes  are  naaul,  alveolar,  malar,  and  uilatal. 

The  /wrfy  encloses  the  antnim  of  llighmore,  whicn  opena  into  the 
middle  meatus  of  (he  nose,  The  superior  luaxillB  articulnleit  with  nine 
or  ten  bonea— with  its  fellow,  with  the  nasal, frontal,  lachn,-nisl,  etiiinoid. 
palate,  malar,  vomer,  inferior  turbinate,  and  sometimes  with  the  sphe- 
noid Bt_  the  outer  extremity  of  the  apheno- maxillary  fisaure.  The  mttrriw 
tt  /acial  surface  is  marked  below  by  eminences  corrospooding  to  fangs 
if  the  teeth.  Internal  to  the  eminence  for  the  eanine  is  the  iiicuur  or 
•liform  ftmn ;  external  to  it  is  the  deeper  caniiir/oMi;  above  the 
er,  below  the  margin  of  the  orbit,  is  the  inJraortiit<a  fiiramen.  The 
intier  margin  of  ihia  surface  is  cut  by  the  ntwil  notch,  the  aharp  edge  of 
irhioh  ia  prolonged  into  the  nnlerior  ntitnl  i/iinr. 
The  poileriiir  QTXfigomaflc  aiu-faco  looks  into  the  lygomntic  and  sphcno- 
fossce :  it  presents  two  or  more  aiwrturcs  of  the  pnnU'ri.  ' 
,-  below  and  ]  fuateriorty  ia  a  rough  liilirronty.     At  the  ji 
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BOXES   OF   THE    FAf'E. 

of  this  Borfuoe  with  ibe  nafiaj  and  orbital  is  a  amall  triangular  space  on 
whifh  the  orbital  process  ol' the  palate  rests,  the  pnlniine  Iriffinif  {llaa\e). 

The  ialcrnal  or  nrual  auHace  presents  in  front  the  inferinr  tarhiimte 
rrewt ;  below  it  is  the  smooth  concavity  of  the  interior  meiitiis ;  above  it 
a  small  euHaiW  fonning  the  atrntm  [entry)  of  the  middle  niealos.  Be- 
hind tlie  nasal  process  is  the  laiAi^pnal  groove,  i  ineh  long,  inclined 
doim  and  oat.  opening  into  the  inferior  meatus;  the  groove  is  converted 
into  the  eanal  of  thr  natal  duct  by  the  luehrjiual  and  inferior  turbinate. 
Behind  it  is  the  opening  of  the  antrum ;  above  this  are  small  half-cetls 
belonging  to  the  middle  ethmoidal  set  Behind  the  opening  of  the  an- 
trum the  surface  is  roujih  for  articulation  with  the  palate  bone,  and  trav* 
ereed  by  a  groove  running  down  and  forward,  fonuing  with  the  palate 
thcoojt/m'or  palatine  eannl. 

Tne  ortntai  tnrjace  is  triangular  and  flat ;  extemidly  is  a  rough  surface 
for  the  malar ;  mtemally  is  fifst  the  lachrymal  voldi,  and  behind  it  a 

Kilty  straight  margin  for  the  ethmoid  and  orbital  process  of  the  palate. 
e  postero-exleniiil  border  is  IVee  and  bounds  the  spheno-maxilmiT  fle- 
The  infmnrliititl  f/roovi:  coronieni-i»  well  back  on  this  surfsce,  lead* 


ing  to  a  canal  of  the  same  name  whicb  opens  anteriorly  at  the  iii/raviiifal 
foramen.'  from  the  canal  are  given  On  the  aiilerim' aad  tniadlf  datlal 
c&nala  in  the  substance  of  the  bone. 

The  naml  vTocext  projeciB  up,  in,  and  back;  its  external  surface  is 
snooth ;  the  hinder  part  of  the  inner  surface  completes  the  anterior  eth- 
moidal cells;  below  this  the  surface  w  crossed  by  the  ftiperior  turbinate 
erett  la^er  nasi)  for  the  inferior  turbinate  process  of  the  ethmoid  (mid- 
dle spongy  bone).  The  anterior  border  articulates  with  the  nanal  bonea 
and  above  with  the  fronts  ;  posteriorly  is  a  continuation  of  the  lachn/mal 
ffmnrr,  bounded  internally  by  a  sharp  edge  articulating  with  the  lachry- 
mal, and  externally  byasmooth  border:  where  this  border  joins  the  orbital 
aur&ue  is  the  laehrymnl  tulierch. 

The  aliTotlar  procrxt  is  thick  and  hollowed  into  eight  alveoli.  The 
mnlar  procet*  is  trianinilar,  continuous  in  front  and  behind  with  the 
facial  and  eygomatic  surfaces  of  the  bodv.  Superiorly  it  is_  rough  for 
the  tnalar:  the  inferior  border  forma  a.  thick  buttress  opposite  the  lirst 

The  palate  proeea  with  its  opposite  forms  three-fourths  of  the  hard 
palate.  Above  it  is  concave  transveiselv.  and  forms  part  of  the  floor 
of  the  inferior  meatim.  Below  it  is  arched,  and  shows  lateral  grooves 
fur  nerres  and  vessels:  its  posterior  extremity  falls  short  of  that  of  the 
alveolar  areli  and  the  space  is  filled  b^  the  palate  bone.  The  inner 
border  risea  into  a  niual  erait  which  receives  the  vomer;  in  front  a  more 
elcvaliHl  part  is  the  ineimrr  cral,  prolonged  into  the  anterior  nasal  spine. 
By  the  xide  of  the  inuiaor  crest  is  a  foramen,  becoming  a  groove :  when 
the  bones  are  united  tbero  is  one  orifice  below,  with  right  and  left 
fan&ch(«  alove,  called  the  mcignr  foramina  oiftramina  of  !ilfH 
-^    ■  '  liiin  of  art«ricf  ' Fie  3).    T^i^  lower  aj,t:luir  la  ihe  i 
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EanMnisMiin  of  art«ricf  'Fib  3).  T^iti  lower  aj,t:luir  la  ihe  mUwor  h 
ine/imui  in  the  middle  lir.f',  opening  ato  ,1,  ax  Die  /u<'<-i>'UL<\of  ^ 
.1.^ J 


si:r  of  the  head. 

Scarpa,  the  lefl  oaso-palfitiiie  nerve  passing  through  the  anterior  one 

and  ihe  right  through  the  posterior.     From  ihe  anterior  palatine  fosa 

s  passing  to  ihe  int^'rvnl  between  the  eanbe  and  lat- 


The  Pal  lie  ud  Alve. 

emi  incisor  tooth;  the  sutures  are  to  be  seen  in  the  inferior  n 

Thcv  mark  off  the  intrrmcKriUary  bonr^  and  inchtde  the  whole  thickne 

of  tne  alveolar  processes,  the  nasal  spine,  and  sockets  for  incisor  teeUkj 
No  trace  of  the  suture  is  seen  on  the  faoial  Burfocc,  as  an  outgrowth,  the 
iHcimr  procfuf,  forma  the  front  wall  of  the  incinor  soclfets. 

The  m'txitliiiy  nnut.  or  antrum,  is  irrcgubirly  pyramidal ;  Uio  base  is 
at  the  nasal  surface  of  the  bocly  and  the  apex  extends  into  tJie  malar 
prou^ft:'  lli  ai>€Ttiire  -s  ebisei!  in  pbrt  by  thi  uncinate  process  of  ib»] 
ethmoid', '<}ie  tilRlAoidal  proi-css  of  '!«  luferior  turbinate,  and  the  nit 
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BONBB   OF   THE    FATE. 

Iu7  proceea  of  the  palate  behind ;  the  lachri-mal  in  Iront  rarely  afaisls. 
The  alveolus  of  the  first  molar  is  most  prominent  in  the  floor. 

Describe  the  palate  bone. 

Tii\B  bone  is  L-sliaiwd,  and  forms  the  back  part  of  the  hard  palate  and 
liii.-  lateral  wall  of  tne  nose  between  the  superior  maxilla  and  internal 
litcrj-guid  pktc.  Il  presents  a  horizontal,  a  vertical  plate,  and  three 
pnicesses.  It  arti'culairs  with  six  bonei — its  fellow,  the  superior  maxilla, 
the  ethmoid,  Bphenuid,  Touer,  and  inferior  turbinate.  The  konzonlal 
or  pal'ilf  plate  is  concave  above  in  the  nasal  fossa ;  near  ils  posterior 
bonier  is  a  transverse  ridge  lor  the  tensor  palati  muiwle.  The  poBlerior 
border  is  free  and  concave,  gives  atlacbment  to  the  eoll  palate,  and  is 
prolcingeil  internally  into  the  pwrfm'or  miKal  or  palnh'ne  ^ine,  which 
i-ontinues  the  nas^  crest  of  the  superior  manillffi  suppoil.init  the  vomer. 
Il  is  grooved  externally  by  the  jponht-ior  fMifatiiie  canal.  The  va-tieal 
plfiie  IS  thin ;  ils  nasal  sur&ce  is  divided  into  two  parts  by  the  inferior 
larbinnte  (.Test  for  the  interior  turbinate  bone ;  the  middle  meatus  is 
alnre  it  and  the  inferior  beluw.  At  the  upper  part  is  the  gjiptiior 
turlUnatf  rrrnt  for  the  middle  sponpy  bone,  anil  above  this  a  groove  in 
the  sujierior  meatus.  The  external  surface  presents  above  and  behind 
a  smooth  surface,  forming  the  inner  wail  of  the  pierrgo-maxillary  fissure, 
and  leads  to  the  posterior  piiliUine  groove.  In  front  of  the  groove  the 
surface  is  applied  to  the  superior  maxilla  and  sends  the  ntaxHlaiy  pro- 
cam  forwani.  Behind  the  groo\'e  the  surfnce  articulates  below  with  the 
maxilla  and  above  with  the  nteiy^id  process. 

The /iyrm«iV/o'j)ror««  or  (""*"'"(?  jits  out  behind  and  fits  in  between 
the  pterygoid  plates :  it  presents  posterioriy  a  smooth  middle  district  en- 
Imng  into  the  pterygoid  fossa:  internal  to  it  is  a  groove  for  the  internal 
pterygoid  plate,  and  exlemalljr  a  rou^h  area  for  the  external  plate. 
IWt  of  the  tnherosity  appears  in  the  zygomatic  fossa.  Infenorly.  close 
ti>  the  horixont«l  plate,  are  the  poiterior  and  ectemal  acctmaiy  palatine 

The  nrhiloJ  nrocru  rests  on  the  anterior  margin  of  the  vertical  ptate : 
it  has  five  sunaces,  three  articular,  and  two,  the  superior  and  external, 
an--  free. 

The  superior  surface  forms  the  posterior  angle  of  the  floor  of  the 
orbit ;  the  external  looks  into  the  sphcno- maxillary  fossa ;  the  anterior 
artjcniatos  with  the  maxilla,  ihe  inleruaJ  with  the  ethmoid,  and  the  pos- 
terior with  the  sphenoid.  The  process  is  usually  hollow,  and  cumpleica 
a  paUcrioT  ethmoidal  cell  or  may  open  into  the  sphenoidal  sinus. 

The  tfihmoidal  jjrricai*  curves  un  and  in  from  the  posterior  part  of 
the  Yerltcal  plate ;  it  has  three  surfaces :  the  superior  is  in  contact  with 
the  ntuJer  suriwe  of  the  bndy  of  the  sphenoid,  and  is  grooved  for  the 
ptfrys;o-pa/atiae  aaiiil;  the  inlenial  surface  louks  into  the  nasal  fosNi 
and  touehes  the  ulu  of  the  vunifr;  the  external  loi.ks  into  tUc  sp\ieii»- 
nuLxilhuy  fusHS. 


BONES   OF  THE    HEAD. 

The  sphaw-palalfne  notch  m  between  these  two  procesBee,  < 
by  the  body  oi  the  sphenoid  into  a  foramen  of  the  i 

The  posterior  palatine  c&dbI  may  be  v 
The  Bpheiio-palatiiic  ootr.h  may  be  conve. 

Bphenoidal  uud  orbital  processus.    The  orbital  process  loay  be  enlarged  by  a 
tepaiato  oasificalion  from  the  ethmoid  or  sphenoid. 

Desoiltae  tbe  vomer. 

The  vomer  (ploughshare)  Is  thin  and  quadnlatenO,  and  plaocl  verti- 
cally between  the  nasal  fossae.  The  upner  and  posterior  borders,  the 
anterior  and  inferior,  are  of  nearly  equal  lengths.  Il  nrtic.ulatrt  with 
sis  bones— the  sphenoid,  ethmoid,  two  palate,  two  superior  maxillarj'— 
and  with  the  septal  cartilage  of  the  nose. 

Kach  surface  presents  a  groove  leading  the  naso-palatioe  nerve  to  the 
foramen  of  Scarpa.  The  superior  border  divides  lata  two  atin,  which 
receive  the  rostrum  of  the  vomer  between  them ;  each  ala  meets  the 
vaginal  process  of  the  sphenoid  and  the  sphenoidal  process  of  the 
jialate. 

There  are  usually  throe  Tomero-basilar  canals — a  median,  botwor n  ala  and 
rostmin  for  uutrienc  VMsels ;  an  upper  lateral  one,  betwoon  the  body  of 
spheDoid  aud  root  of  vaiilDal  procetis.  carrying  ve^els  to  the  aphrnoidal  <^U ; 
a  lowBT  lateral  one,  between  the  boity  of  Hphonoid  aud  sphenoidal  prod^ns  of 
palate,  carryine  vessels  and  Dervos  from  the  uasal  and  sphcuo-maiillary  foa- 
SB  to  the  upper  jiharyiix. 

The  anterior  Ixirder  is  grooved  in  its  lowerhalf  for  the  septal  cartilage; 
in  \ta  upper  half  it  is  ankylosed  on  one  or  both  sides,  usually  the  right, 
with  the  perpendicular  plate  of  the  ethmoid. .  At  the  inferior  anterior 
angle  is  a  short  vertical  edge  to  St  in  behind  the  incisor  crest  of  the 
masillse:  from  its  upper  end  a  process  runs  forward  in  the  groove  of 
the  crest,  and  from  its  lower  end  a  point  may  project  down  between  the 
ineisor  foramina.  The  inferior  border  articulates  with  the  nasal  crest  of 
the  raoxilliD  aud  lutlatc  bones :  the  posterior  border  is  thin  and  free  and 
separates  the  jHjstorior  nares. 

Describe  the  malar  bone. 

This  check-lionc  separates  the  orbit  fWim  the  temporal  fossa  and 
tiailaU*  with  four  bones— the  frontal,  sphenoid,  temporal,  and  su 
maxillary.  It  is  riuadrangular,  with  the  angles  directed  vertically 
hurizontidly :  it  may  be  thought  of  as  fonued  of  a  triangular  orl^tnJ  plate 
united  at  a  sharp  angle  to  a  quadran^-ular  malar  plate.  The  aiitrr  tur- 
face  presents  a  little  below  the  centre  the  miliar  luhvrotitu,  and  above 
^this  ihe  orifice  of  the  malar  canal.  The  imirr  »vrfnce  is  concave,  looks 
O  the  («ni|ioral  and  lysomatic  foieaej^nitd  presents  a  roughness  forar- 
.Illation  with  the  su|>erior  maxilla.  Tlie  nmn'r  aiiglr  or  JrtinUil  jiniam 
WjB  ■emted  for  the  external  angular  proccKs  of  the  frontal.  The  tfmpoi  ' 
1  liorder  behind  this  is  KinuouD  and  L-untiiiiiiiu»  with  the  ujiper  bunror ' 
the  tygoBia. 
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■The  potUrvir  anqU  or  Irmpantl  procai  has  the  Kygomn  rcaUng  upon 
anA  Mliculatinir  witit  it.  The  postero-inferior  bower,  the  niaMfteric, 
«>mplt?t«a  the  lower  edge  of  the  zy^omalic  an'h ;  the  aiit«ro-inferior 
boraer.  maxiOary,  and  a  rough  p&rt  of  the  inner  surface,  articulate  with 
the  malar  process  of  the  superior  maxilla.  The  orhilal  border  is  exca- 
Tated.  ana  forms  a  great  part  of  the  orbital  margin,  ending  intemally 
just  above  or  inside  the  mfraorbiut  foramen.  From  this  the  orbital 
/iroreu  )»vjects  back,  forming  the  fore  [lart  of  the  outerwollof  theorbit, 
articulating  with  the  great  wing  of  the  sphenoid.  On  the  orbital  surface 
are  the  openings  of  two  canals— the  temporal  opening  on  the  temporal 
surface,  and  toe  malar  opening  on  the  facial :  they  trnnsmit  the  tem- 
poro-malar  branirhes  of  the  Eut)crior  maxillary  nerve.  ' 

A  bnriioDtsI  eutoie  lasf  divide  tho  booe  into  two  uneqaal  parts.  The 
canals  may  have  a  commoD  opening  on  the  orbital  anrtacu.  There  may  be  a 
■arpinal  j>ra«M  at  the  upper  part  or  ttus  tetnporal  border  (more  often  un  the 
right  aide)  for  attachment  or  a  band  of  lempora]  fascia.  Tbe  Hiitcrinr  ex- 
tremity of  tbe  apheno-mutillary  fissure  may  be  coniploted  in  one  nf  three 
ways:  by  the  malar  in  more  tbau  half  tbe  cas«s,  by  Che  articulatioa  of  the 
■phenoid  witli  the  superior  maxilla,  or  by  a  Wormian  bone. 

The  antrum  uf  Ui^hmore  may  cxteud  into  the  molar. 

Describe  the  nasal  bones. 

The  two  form  the  bridge  of  the  nose,  and  each  arliruhitfs  with  Four 
bones— (he  frontal,  supenor  maxillajj'.  ethmoid,  and  ila  fellow.  They 
are  narrow  and  thick  atiove.  broader  and  thinner  below.  They  articulate 
above  with  the  inner  part  of  t^e  nasal  noleh  of  the  fronlAl. 

The  infetior  border  is  free,  and  gives  attachment  to  the  lateral  nasal 
caitjlaee :  it  usually  has  a  Bmall  notch  near  the  inner  end.  The  ex- 
ternal horder  is  longest.  an<J  articulates  by  means  of  small  teeth  with  the 
nasal  pn>i«ss  of  the  superior  masilln. 

The  inlemal  border  meets  it*  fellow  in  a  somewhat  irregular  internasal 
suture,  which  commonly  deviates  to  one  side  at  the  upiier  end.  Pos- 
teriorly the  two  form  a  crest  which  rrata  from  aboTc  down  on  the  niuwl 
fmcem  of  the  frontal,  the  vertical  plate  of  the  ethmoid,  and  the  septal 
nawl  cartilage.  The  facial  snrfaoe  ia  convex  belovt  and  concave  above, 
uij  ]ireticnts  vaacular  foramina. 

Tlie  posterior  surface  is  concave,  and  a  little  external  to  its  centre  is  a 
lon^tiidimil  groove  for  the  nasal  nerve. 

Thtw  bonus  are  relatively  larne  in  white  races,  small  and  flat  in  llie  bliiuk 
tnd  yellow  races.  The  iutornasal  siitun!  Is  obliterated  in  Hpea.  There  may 
brioiHill  iuternsHal  bonee  at  the  lower  eatremity  of  the  iuternaaal  auture. 

Describe  the  lacluymal  bone. 
Till!  laidirjuial.  ur  on  ikkjiiU,  is  a  thin  scale  like  a  En^cr-nall  at  the  an- 

fauil  inner  part  of  the  orbit.  It  nrliculalfs  yixih  lour  boncB— 
I,  ethmoid,  superior  maxilla,  and  inferior  turbinate,  Ita  txttfrwu 
r  is  divided  by  »  yertii^l  ridiK.  the  /nehtyrniil  rent :  in  ffowV  oV  " 
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iug  process  tu  art  iculat^  with  the  interior  turbinate ;  behind  the  crest  tU^ 
BurltLce  is  emooth  and  forms  part  of  the  orbit,  and  it  is  produced  below 
into  the  hamular  proceu,  which  comes  forward  in  the  lacfar^mal  notch 
of  the  superior  maxilla  and  bounds  the  outer  «de  of  ttie  unfioe  of  the 
nasal  duct.  The  inlernal  sur/ace  n  a  depressed  furrow  eompleting  above 
Bome  of  the  anterior  ethmoidal  cells,  and  below  it  looks  into  the  middle 

■  nasal  meatus. 

I  Tbis  boac  mu;  be  absent,  perforated,  ur  divided  inlA  pieces;  the  liamular 
process  may  bu  wauting,  amall,  ur  so  long  as  Xn  extend  upon  the  fn/x.  A 
BEparate  ossicle  may  take  its  plact,  the  Uaatr  JonAryiiHil  bouc, 

Describe  the  inferior  turbinate  bone. 

The  inferior  turbinate  or  sitonfly  bone  project  like  a  ahell  into  the 
nasal  cavity,  separating  the  middle  from  the  inferior  mentuB.  Its  con- 
vexity looks  in  and  its  lower  margin  is  rolled  on  iiaelf.  Its  attached 
margin  articulates  in  front  with  the  inferior  turbinato  crest  of  the  supe- 
rior maxilla,  and  then  ascends  abruptly  as  the  lachrymal  procrm  to  com- 
plete the  lachrymal  canal.  Behind  this,  and  nearer  the  back  than  the 
the  front,  the  bono  is  folded  down  as  the  maxillarn  procru,  looking 
over  the  aperture  of  the  antrum,  and  forming  part  of  its  inner  wall ;  cm 
the  upper  Dorder  of  this  process  is  the  ethmoidal  procrsi.  Which  articu- 
lalcs  with  the  uncinate  of  the  ethmoid.  Posteriorly,  the  boDe  is  attached 
to  the  inferior  turbinate  crest  of  the  palate:  the  posterior  extremity  is 
eloneated  and  pointed,  the  anterior  flat  and  broad, 

The  bone  artlculata  with  the  superior  maxilla,  laehrjinal,  ethmoid, 
and  palate.  No  muscle  is  attached  tu  it.  The  negro  may  have  four  tur- 
binate bones. 

Deecribe  tiie  inferior  mazillajy  bone. 

The  Iniiier  jaw,  or  mandilih;  is  the  Strongest  bone  of  the  face,  and 
_fticHlaie»  with  the  glenoid  fossic  of  the  temporals.  It  consists  of  a 
Curved  horizontal  portion  or  l/ody  and  two  ascending  branches  or  rnmi. 
The  body  shows  in  front  a  faint  vertical  ridiie,  the  symphysis  of  two 
on^inally  distinct  pieces ;  this  exiKtnds  into  the  mvnlal  prolulirranoe, 
which  becomes  prominent  on  each  side  inferiorly  as  the  mental  ti^rdft. 
'!nie  superior  or  alveolar  border  is  hoUowed  out  into  sockets  ibr  teeth. 
The  inferior  border,  or  hose,  is  thick  and  rounded,  and  projects  beyond 
the  superior.  Below  the  incisor  teeth  is  the  {iicisor/oiaa ;  more  exter- 
'lally  is  the  wntai  foramr.ii  midway  between  the  ujiper  and  lower  bor- 
ders, under  the  interval  between  the  two  bicuspids:  it  is  the  anterior 
opening  of  the  dental  canal.  Below  the  foramen  the  cetemal  otJigue 
hue  runs  up  and  back  from  the  nieutal  tubercle  to  the  anterior  marein 
of  the  ramus.  The  deep  tur/aoe  of  the  body  presents  inferiorly  near  Uie 
iphysis  an  ovai  fossa  Ibr  the  attachment  of  the  digastrio  muscle: 
.  re  K  lire  the  vwntnl  spiiim,  the  lower  bciuK  a  median  ridge  for  the 
ia-liyoid  masdcs,  and  the  upper  a  pftir  of  tubercles  for  the  genio- 
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THK   SKUl.I,    AS   A    WHOLE. 

r  l^ot;k«Ei :  there  maj'  be  four  tubercles  (  "  )  or  two  i  ■  ■ )  or  a,  vertical 
|i  Itd^c  ( I )  or  one  prominence  (  • ).  Above  them  a.  iimall  foramen  penc- 
tntes  the  bone  and  ubove  this  &  narrow  median  groove  marks  the  sym- 
physis. Belov  the  mental  apioed,  and  po^ng  up  and  baclc  to  the  ramus, 
U  the  internal  oblique  line  or  myio-kyoia  ridf/e,  for  the  mylo-hyoid  niiiacle 
and  a  sili|>of  the  superior  constrietor of  the  ))harynx.  Above  thig line  is 
a  tbstiii  ior  the  sublingual  gbnd,  and  below  it  another  for  the  submax- 
illary. 

Tlie  ntmiui  ia  thinner  than  ihe  body,  and  where  its  poslcrior  border 
meets  the  base  it  forms  the  slightly  everted  <iii!/lf.  The  eztenicd  imr/acc 
b  flat,  and  near  tlie  angle  it  shows  obUque  lines  for  tendinous  attach- 
ment of  the  mnsattter  muscle.  At  the  centre  of  the  intmuil  eur/aee,  on 
a  level  with  the  crowns  of  the  molar  teeth,  is  the  inferior  dmlalforamm, 
leading  to  the  deiitnl  eanal:  the  inner  margin  of  the  foramen  is  shorn 
antertorlv,  and  called  the  linquhi  viandibulce.  Beginning  at  the  noteli 
behind  the  lineuta  is  the  itwh-huoid  grooKe  (sometimes  a  canal),  termi- 
nating below  the  hinder  end  of  the  mylo-hyoid  rid^e.  Behind  this  is  a 
roughness  for  tlw  internal  pterygoid  muscle.  On  the  upper  border  of 
the  ramus  are  two  processes — the  condyle  for  articulation  and  the  evro- 
hiiid  tijr  muscular  attachment:  they  are  sejtarated  by  the  semilunar  or 
u'lrmoid  notch.  The  miidglr  posses  up  from  the  posterior  part  of  the 
nmiie.  supportul  on  a  constricted  nrck,  on  the  front  of  which  mtenially  is 
aiiepressioii  for  rheeitteniiilpierypoid muscle.  One-lhird  inch  (Smm.joe- 

►h)H  iht'  nrticuliiT  surf iice  there  may  be  an  ezlemal  tuben'le  for  the  oxicmal 
lueraj  liganienl,  The  condyle  is  convex,  transversely  elonjiated,  and  the 
■les  of  the  two  would  meet  at  the  anterior  margin  of  the  foramen  mag- 
num. The  coTimoid  process  passes  up  from  the  mre  port  of  the  mmug,  in- 
dued out  and  somewhat  beak-shaped:  by  its  apex,  sharp  margins,  and 
inner  surface  it  pives  attachment  lo  the  temporal  muscle. 

The  anterior  border  of  the  ramus  shows  three  oblique  ridges — an  ex- 
ternal one  to  the  end  of  the  external  obligue  line ;  internal  to  that  is  a 
—  ive  bounded  nosteriorty  by  a  ridge  paasing  from  the  internal  obli(]ue 
to  the  middle  aBTOct  of  the  coronoid;  at  the  lower  part  of  the 

rve.  extending  a  short  distance  to  the  outer  side  of  the  alveolus,  is 
third  or  buccid  line. 

The  lower  Jaw  i 
taoa  tinue;  thedi 

t:  it  liproionirca  nt'yoiia  mo  mcntai  loranipn  unaer  iiu-  r' 
aclh.     ThoK!  may  lie  two  deutal  canala.     Tbc  nnjde  of  fli 

Id  tlia  adult  i*  about  1211°,  iafaucir  HO°orniore;  Id  old  and  toothleas  J:. 

h  imrrcoMd.    Th*>»  chanKva  are  duo  lo  duvclopment,  abaorplioii  uf  alvoular 

~~  'i,  and  itrcngth  or  uiasaclor  inawlc;. 

THE  SKULL  AS  A  WHOLE. 
Sescribfl  the  sutures. 
The  akull-lxines  are  clo/fely  Sttcd  hy  tincvcn  cdgus,  l\ieirti  Wmp  'wA-et- 
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BONFB  OP   THK    HEAR. 


a  little  librouH  tissue  continiiouH  with  the  perioBtoum;  the  dea>| 
tationa  are  egnfined  to  the  extemiil  table,  the  edges  of  the  inner  taUe  I 
lying  only^  in  apposition.     The  lower  jaw  has  a  movuble  articulatioii, 
diifering  from  the  others.     The  sutures  around  the  parietal  hones  have 
sneoial  names:  between  the  two  is  the  mgittn/,  behind  them  the  lumb- 
itoid.  in  front  of  them  the  comnnl. 

Alt  the  Hutures  may  be  arrttngcd  in  three  groups — a  median  limgi- 
liidinai.  a  lateral  longilitdaial,  and  a  vfrtieal  tranDnerte.  The  firat  con- 
sislfl  of  the  sagilla],  and  in  the  infant  the  frontal ;  the  seconil  begins  in 
the  median  line  in  front,  and  includes  on  each  side  the  fronlo-nasal, 
fronto-maiillfity,  froato- lachrymal,  fronto-ethmoldal,  Ironto-malar,  lironta- 


sphenoidal,  spheno-parietal.  squamo-parielal,  and  maato-parietal ;  tin  ^| 
third  comprises  the  coronal  and  epheno-squamous,  the  lambdoid  and  ^| 
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oompito-mastoid,  and  also  the  tranBveise  ButureB  at  the  base  of  tha 
sknll. 

8""  -  ,.  ,  .        .  - 

the  ^ntal  bones  do  not  meet,  and  the  abort  spheuo-parielal 

formed;  the  froutal  and  squama  unit«  in  a  vortical  rrunto-tempoml 
cnntiuainit  the  coronal:  tbis  is  the  mie  in  tbo  gorilla  and  chimpansBe.    In 
this  situation  \»  often  developeil  tho  ^iptrric  bone. 

After  about  thirty  years  of  ago  uiany  Buturps  close,  union  taking  place  on 
the  Inner  surface  Brat:  the  parts  to  cloas  first  are  the  sagitlsl  suture  Uol 
the  parietal  foramina  and  the  lower  ends  of  the  comual  suture. 

THB  WORMIAN  BONBS. 

Tbesu,  oua  Iriqurlra,  mta  mluini'iiin,  are  irregular  ossifications  between 
cranial  bones  rarely  fonnd  in  the  fa(^e.  They  are  usually  Bymmrtricnl.  SiDd 
arc  most  common  in  tbo  lambdoid  suture,  occupying  the  plau^  of  thu  Bujicrlor 
angle  of  the  occipitul  bone :  may  be  at  cither  anterior  angle  of  the  panctala, 
Tbey  usnalty  include  only  one  plate  of  the  itkiill. 

The  mticalun  jugulart  may  bu  found  at  the  jugular  foramrn. 

EXTERNAL  SURFACE  OP  THE  SKULL. 
The  exiern-il  surface  may  be  divided  into  superior,  ioferior,  antcritv, 

Describe  tbe  superior  region. 

_  This  extcndsfrom  the  supraorbital  margins  to  the  superior  curved 
lini;  of  the  oosiput^  bounded  tiitcrally  by  the  temporal  lines.  It  is  a 
smooth,  convex  surface  covered  by  musole  and  aiKnieurosis.  The  great- 
est transverse  diameter  of  the  skull  is  at  the  junetioa  of  the  posterior 
and  middle  (birds — \h.  5}  inches  (140  mm.) ;  the  greatest  lon)!itn<linal 
diaraettr  from  the  uniler  margin  of  frontal  bone  to  the  cstemal  occi- 
pital protuberance  !a  6])  inclies  (170  mm.).  As  tlie  head  is  usually  held 
It  makes  an  angle  of  20°  with  the  honEou. 
J^scnhe  the  anterior  region. 
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■s  ivgion  presents  (Jie  oik'muiijs  ofihe  orbits,  the  bridge  uf  the 
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EXTERNAL  St'KPACE   OF   THE  SKULL. 


below  di&t  the  anterlir  ncun! nprrliirt-  {njmrtnrn  p!fnyontii*\,  jjreacnti 
111'  anti^rior  nasal  bdidc  below.  Below  the  a]>ertiire  are  the  incisor  iua 
f  the  upper  jaw,  Mow  the  orliils  the  canine  tosste,  and  estemftl 
_bem  the  malu'  eminences.  The  lower  jaw  completea  the  skeleton 
the  Cue  yiith  its  ineiaor  fisss,  mental  prominence,  etc. 

In  A  neariy  vertic&l  tine  on  either  side  are  three  foramina  for  the  _._, 
»f  same  part  of  the  three  divisions  of  the  fifth  cranial  iien'e — viz.  the^ 
Bitiraorbttat,  inrnorbital,  and  mental.    There  are  also  the  mular  Hir- 
tmina  on  the  malar  bone. 

The  nose  is  rarely  placed  in  the  centre  of  the  face,  and  the  nasal  aper- 
btrv  ta  ol^cn  unaymmetricol,  a  deflection  of  the  septum  occurring  towaid 
the  wider  half 

Describe  the  orbits. 

The  orbits  are  pjTamidal  fossn?,  Fomcwhat  quadrilatera],  with  thCT 
bases  turned  out  and  forward :  their  inner  walls  are  nearly  parallel,  and 
their  outer  walls  diverge  at  neariy  right  angles  to  eauh  other.  Each  is 
formed  of  seven  bones,  or  eleven  for  the  two — the  ftonlal,  sphenoid, 
',  superior  maxillary,  lachrymal,  ethmoid,  and  palate.     The  nio/ 
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r  by  the  malar,  superior  maiilla,  and  orbital  plate 


of  each  is  formed  by  the  orbital  plate  of  the  frontal  and  small  wing  of 
the  sphenoid :  the  ,>foor'      '  '  '"  •<-<•■ 

of  the  palab      -■      ' 

maxilla,  the  i , _      .    .... 

wall  by  the  malar  and  great  wing  of  ihe  sphenoid.  The  spiienoidid 
Jiaarr  at  its  inner  part  occupies  the  apex  of  the  orbit ;  its  outer  ex- 
Uemily  lies  between  the  roof  and  outer  wall. 

The  optic  foratnax  is  internal  to  and  above  the  fisgure.     In  the  angle 

between  the  external  wall  and  floor  is  the  iqiheno-maxiUaiy  fisxiin; 

lonnded  by  the  palate,  superior  maxilla,  malar,  and  sphenoid  bonra: 

b  lends  into  the  apheno-maiillaty  fossa  at  its  bock  part  and  Kfgomatie 

*—»  at  its  fore  \yaiL     Passing  forward  from  the  margin  of  this  fissure 

'  c  commencement  of  the  infraorbital  canal.     On  ihe  inner  wall  in 

_...  is  the  lBchr>-mal  groovcj  leading  to  the  canal  of  the  nasd  duct,  and 

nhvr  biu^k,  betwc«n  the  frontal  and  ethmoid,  are  the  anlerinr  and 

Mteriar  Internal  orinlal  canalt.     At  the  inner  margin  of  the  roof  is  the 

nupraorbiul  foramen  or  notch.     Within  the  external  angular  process  is 

the  Infhtymiil  fount,  and  on  the  outer  wall  are  the  temporal  and  malae^ 

canals. 

Describe  Uie  lateral  region  of  the  sknll. 

This  prescola  from  behind  forward  the  mastoid  portjon,  the  mastoid  1 
Wmen,  the  eitemal  auditory  meatus,  the  glenoid  fossa  with  condyle 
flower  jaw,  eminentia  articulariB,  coronoid  process,  and  z^gomntic  nrrA, 
'  ive  this  arch  is  the  temporal  fomn,  and  below  it,  separated  by  the 
atemporal  crest,  is  the  maomntic  fota. 

"      •    xporal  /o»ta,  occupied  by  the  temporal  muBck,  \s  wmttoaaiB 
fie  temporal  crest  of  the  frvtital  and  the  lower  leniV'^'niXl 
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BONES   OF   THE    IIEAP. 

[  of  tbc  pariclnl :    the  latter  runs  into  the  mipraoiaxtoid  crcxt,  a 
inlfl  the  Kyjri"nal40  arch, 

The  mgonuxtic  or  vifratanpoml  foiaa  contains  a  part  of  iho  lempoTa] 
muscle,  the  external  and  internal  plerygoida,  the  inlernal  masillary  artetj-, 
and  the  interior  maxillary  nerve.  Some  of  its  boundaries  are  indefinite : 
externally  is  the  ramus  of  the  lower  jaw ;  superiorly  the  great  wing  of  the 
Buhenuid,  showing  the  furamen  ovale  and  spinosum,  also  a  small  part  uf 
the  squumouB  portion  of  the  temporal ;  anteriorly  is  the  lower  part  uf 
the  molar  and  Ky^matic  surface  of  the  sujierior  maxilla ;  the  inferior 
limit  is  the  extremi^  of  the  external  ptc^goid  plate  and  alveolar  border 
of  the  superior  maxilla.     The  inner  wall  is  formed  by  the  external  piei7- 

Eid  plate ;  the  posterii>r  limit  is  the  eminentia  artjcularis  and  posterior 
rder  of  the  pterygoid  plate. 

Inferiorly  the  pterygoid  process  approaches  close  to  the  superior 
maxilla,  but  is  prevented  Ironi  meeting  Dy  the  pyramidal  proeess  of  the 
palate.  Above  they  are  separated  by  the  plcn/ffo-maxi'llun/  jvaurr, 
leading  into  the  ftpki'iia-inixiiiury  fussa.  Running  at  right  angles  to  the 
fissure  is  the  spheno-in axillary  hasure  opening  into  the  orbjl^ 

DeBciibe  the  spheno-m&zillary  fossa. 

This  is  a  sniall  triangular  spaee  at  the  angle  of  junction  of  the  above- 
named  fissures,  plaued  beneath  the  apex  of  the  orbit  It  is  bounded 
above  by  the  boily  of  the  sphenoid,  in  front  by  the  superior  maxiUa, 
behind  by  the  base  of  the  pterygoid,  and  intemall^  by  the  vertical  plate 
of  the  palate.  It  has  three  fiiurcs  terminating  in  it— the  sphenoidid, 
Bpheno-maxillory  and  pterygo-maxillBD'.  It  communicates  with  four 
fossie — the  orbital,  nasal,  zy^matie.  and  middle  fossa  of  the  base  of 
the  skull;  and  has  opening  mto  it  five  foramina— three  from  behind, 
the  foramen  rotundum,  the  Vidian,  and  the  ptenrgo- palatine  canals; 
internally  is  the  splieno- palatine  foramen,  and  inferiorly  the  posterior 
palatine  eanals,  and  occasioniUly  the  accessory  )iosteriur  palatine  canals. 

DeBcribo  the  external  base  of  the  skoll. 

( "  Base  of  skull ' '  properlj'  means  base  of  the  cranium,  and  does  not 
include  the  facial  bones ;  we  have  followed,  however,  the  usual  descrip- 
tion, tuid  include  the  inferior  maxilla.) 
It  ia  divisible  into  three  parts — anterior,  middle,  and  posterior.     The 
I  anieriof  divitum  consists  of  the  palate,  alveolar  arches,  and  boil)'  of  the 
[  inferior  maxilla.     It  is  traversed  longitudinally  by  a  median  suture,  and 
■•(nnsversoly  by  that  between  the  maxillary  and  palate  bones.     In  front 
W  the  anterior  palatine /os»t,  with  the  four  foramina  opening  into  it; 
futher  back  are  the  under  surface  of  the  tuberositv  of  the  palate,  the 
apertures  of  the  posterior  and  external  palatine  canals,  and  the  posterior 
Maalspme. 
The  middle  divinion  extends  back  to  the  foramen  magnum,  and  is 
"  iHbi  ffutturai  fiuiM  (relating  lo  the  throat).     In  the  mid-line  is  the 
1^  aniL\^^^  of  that  the  body  of  the  sphenoid  covered 
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mis  tbe  abe  of  the  vonicr.  Od  each  side  the  netrous  portion  reaches  to 
Fwe  extremity  of  the  basilar  process,  and  DctwceD  the  jxitroua  and 
squaniuiis  iB  the  back  part  of  the  great  wing  of  the  sphenoid.  In  Tront 
we  the  pontrritrr  nam  or  ekoana  (fiinnels),  separated  by  the  vomer, 
buanded  above  by  the  Bphenoid,  below  by  the  horizontal  plates  of  the 
^latc  bones,  and  lateral]^  by  the  internal  pterygoid  platea  On  each 
side  are  the  ptoi^ga- palatine  and  Vidian  uanaU,  the  scaphoid  and  pteiy- 
gnid  fositc.  A  line  Irom  the  external  pterygoid  plate  to  the  Hpine  of  the 
sphenoid  separates  thia  eurfaee  irom  the  zygomatic  foesa :  internal  (o  this 
line  is  the  groove  for  the  ^jtUaginous  pari,  of  the  Eustachian  tube. 
Between  the  apei  of  tbe  pctrons,  the  basilar  process,  and  llie  sphenoid 
b  tbe  foramen  laeerum.  (This  is  the  only  foramen  properly  called 
"lacerated.")  This  with  the  petro-basilar  fissure  is  filled  mth  fibrous 
tissue.  Olid  may  coutain  Wormian  bonex.  Passing  back  and  out  from 
,lhis  is  the  petro-s^hcuoidaJ  fissure,  the  styloid  and  vaginal  processes, 
«Dd  the  stylo-mastoid  foramen ;  more  internally  are  ihe  anterior  condylar 
foramina  and  the  jugular  ibssa.  This  fossa  is  divided  into  three  com- 
ocesses  of  dura  mater.  The  inferior  petrosal  sinus  is  in 
!,  the  lateral  sinus,  some  ascending  pnarvngeal  and  occi- 
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lae  antenor  one,  the  lateral  sinus,  some  ascending  pharyngeal  and  oct 
intol  uneriea  in  ihe  posterior  one,  and  the  ninth,  tenth,  and  eleven! 
mnial  nerves  in  the  middle  one.  a 

Olher  points  have  been  described  with  the  temporal  bone.  ^| 

The  j>o»ti'rior  t/iviaon  presents  on  either  side  of  ihc  Ibranien  niagnan| 
tlie  occipilAl  condyle,  jugnlar  process,  occipital  sulcus,  digastric  rossar" 
.  ud  niantoid  proceas.     Behind  the  foramen  magnum  is  the  tabular  part 
i  of  the  occipital  up  to  the  superior  curved  line.     Into  ibis  posterior  divis- 
[  ion  are  inserted  all  tbe  muscles  running  up  to  the  skull  from  the  ribe, 
I  ainnee,  and  liunsvcrse  processes. 

Henlc  describes  Tor  base  of  gkoll  the  base  of  the  cranial  buuea :  tbe  foraiueii 

I,  taagiiniD  U  wfaete  the  vertcbrul  casual  broadens  out  into  the  cianiuni :  behind 

I  it  is  tbe  part  correspiiudiiiK  Ui  tlie  vertebnl  archea,  iu  fruat  the  intt  corre- 

f  qunilitig  to  tbe  vertebral  body.    Tito  line  of  separation  pasties  through  tbe 

r  mutuld  and  Jugular  pmceiffiaa.  thu  t^ondyleii,  aud  thp  fonkinuD  niHfnmni.    In 

I   front  of  this  lino  are  two  other  regloDa:  tbe  "  middle  ginlle"  nearly  ccrre- 

BNinilR  to  the  middle  fossa  o[  the  interior ;  ita  anterior  border  rocb  on  either 

tide  tnnn  the  pbarjiigGAl  spino.  in  front  of  the  pterygoid  process  to  the  outer 

CItnnulty  of  Ihe  criria  oriilalii,  which  is  the  upper  border  of  the  spheno- 

RDaillliiry  fiaaure.  ~ 

The  kUtetioi  portion  in  front  of  the  pharyngeal  apiiio  roniig  thu  roof  of  tl) 
"uegutatlve  tube." 

Describe  tbe  interior  of  tbe  cranium. 

The  inner  table  presents  impressions  for  cerebral  convolutions. 
thickness  of  the  skull-cap,  or  ailifina,  is  i  to  t  inch.  The  base  of  the 
■kuO  varies  in  thickness,  ihiDneet  at  the  cribriform  and  orbital  plates, 
where  there  is  nu  diploS ;  also  tbin  in  the  inferior  occipital  fossa,  in  the 
mtL,  and  glenuid  fossa.  The  inner  sarface  of  the  caW&m  \%  &ciuv<ft- 
funnod  by  the  frunifll,  parkla),  ami  occipital  bones.    \l  'to  maaVei 
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by  t.hc  suucrlor  longitudinftl  sulcux,  smnll  meningeal  grooves,  and  Pao- 
chioniftn  foaso;.   The  only  apertures  are  t!ie  inconstant  puiietal  fammiDk. 

Describe  the  intemal  base  of  the  skull. 
Tliis  surfacf!  is  divided  into  three  I'ossse — anterior,  middle,  and  poate- 

The  nnlfrior  fias't  is  formed  liy  the  orLital  plates  of  the  (rontal,  the 
cribriform  of  the  ethmoid,  the  small  wings  ana  part  of  the  body  of  the 
sphonoid :  it  supports  the  frontal  IoIjcb  oT  the  eerebrum.  It  ra  convex 
luteraUy,  with  a  hollow  over  the  ertbriform  plate,  where  the  crista  galli. 
stands  up  separating  the  olfactory  grooves.  There  is  here  the  foramen 
caecum,  the  olfactory  fbratnina.  openings  of  the  internal  orbital  canals, 
and  the  foramen  for  the  nasal  nerve. 

The  mlii'llf  /oiifii  is  on  a  lower  level  than  the  anterior,  and  consists  of 
a  median  and  two  lateral  parts.  The  median  part  is  narrow,  presenting 
the  olivar}'  eminence,  the  sella  Turcica,  and  limited  behind  by  the  dor- 
sum sellie.  Laterally  is  the  great  wing  of  the  sphenoid,  the  ajosina, 
and  antero-intemal  surface  of  the  petrous  portion.  This  lodges  the  tem- 
poral lobe  of  the  cerebrum.  The  foramina  present  are  the  optic,  sphe- 
Doidal  fissure,  foramen  rotunduni,  ovale,  spinosum,  locerum,  and  hiatus 
rnllopii. 

The  poffirriar  fosia  is  deeper  and  larger  than  the  others,  and  lodges 
the  cerebellum,  medulla,  and  pons.  The  ocdpital  bone,  the  petrous 
and  mastoid  portions,  postero-inferior  angle  of  iae  parietal,  and  body  of 
the  sphenoid  enter  into  it  In  the  centre  is  the  foramen  magnum,  and 
on  each  side,  in  a  nearly  vertical  line,  are  the  anterior  condvlar  foramen, 
jugular  Foramen,  and  internal  auditory  meatus.  Behind  the  juc:ulBr 
foramen  is  iho  [losierior  condylar  (if  present),  and  higher  up' the  mas- 
toid foramen,  both  opening  into  the  lateral  sulcus.  B^  the  internal 
auditory  meatus  the  mcial  and  auditory  nerves,  the  portio  intermedial 
and  the  auditory  vessels  leave  the  cranium. 

What  groavoB  are  there  for  blood-Tesaels  ? 

That  for  the  middle  meningeal  artery  eomTncnoes  at  the  foramen 
spinosum,  and  passes  anteriorly  to  the  great  wing  of  the  snheitoid.  and 
posteriorly  upon  the  squama  and  parietal.  There  is  also  the  groove  for 
the  internal  carotid  arteiy  on  the  side  of  the  boil^v  of  the  sphenoid,  the 
groove  for  the  superior  longitudinal  sinus  temunnting  at  the  internal 
oouipital  protuberance;  those  for  the  liitcnil  sinuses,  and  others  for  the 
superior  and  inferior  (ictrosal  sinuses  on  the  petrous  portion. 

Describo  the  nasal  cavities  and  communicating  air-sinnseB. 

The  iinxiit  fonsiF  are  plai?od  one  on  each  side  of  a  median  vertical  sep- 
tum. They  ui)cn  in  front  by  the  anterior  nasal  aperture  and  behind  by 
the  p(»terior  nares.  They  comniunicaie  with  the  sinuses  of  the  frontal. 
Btbwoid,  sphenoid;  and  suiwrior  maxillary  bones.  They  atu  namir 
tnnevenely.   cspeeiaUy  above.     The  {nl'innl  ictiU,  or  «7»(«ni  '  " 
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meJ  by  the  perpendicular  pkte  of  the  ethmoid,  the  vomer,  : 

ne  of  the  Iroiiia],  crests  of  the  nasal,  roatruin  of  sphenoid,  cres 

le  maxillary,  and  palate  bones.    There  is  an  angular  deticiency  in  f 

Jed  by  the  septal  cartilu^,  which  usually  deviolcs  to  one  aide. 

I  The  roo/  is  norixoiital  in  the  middle  part  and  sloping  in  front  and  b 

ind.    The  middle  part  ia  fonned  by  the  cribrifbrro,  the  fore  part  by  tl 

tsal  and  frontal  bones,  the  back  part  by  the  body  of  the  B|ilienuiil,  t1._ 

h  of  the  vomer,  and  sphenoidal  process  of  the  palate,     In  the  angle 

rmed  by  the  oribrifonn  and  body  .of  the  sphenoid  is  the  spheao-^h- 

__  mini  rtTeia:  the  Hplienoidal  ainia  opens  upon  its  nosterior  wnll. 

The  floor  is  formed  by  the  palate  processes  of  the  maxillary  and 
pdale  t>oneai  it  is  sniootli  and  concuve  trann-eraely,  and  shows  the 
orifice  of  tlie  ineisor  foramen.  The  external  wall  is  formed  by  the 
niBol,^  superior  maxillary,  lachiymal,  ethmoid,  inferior  t4irfainate,  palate, 
and  internal  pterygia  plate.  The  superior  and  inferior  turbinate 
B  of  tne  etliuioia  and  the  inferior  spongv  bone  ovcrhane  the 
The  tuperinr  mealia  is  very  snort,  and  jilnccd  be- 
tveen  the  superior  and  inferior  turbinate  processes ;  into  it  open  in 
"Tnt  the  jgosterior  ethmoidal  cells,  and  behind  the  Bpheno-j)alatine 


maxiUaiT  sinna,  and  in  front  by  the  inflindibulum  with  the  frontal 


Tbe  Air-Sinuses. 
These  communicate  with  the  nasal  cavities  Iw  narrow  orifices :  witli 
the  exception  of  the  maxillary  unus  (antrum)  they  are  not  present  at 
birth,  hi  old  uj^e  they  increase  in  size  by  almorption  of  neighboring 
cancellated  tiaenc.  Tlie  antrum  begins  to  De  formed  about  the  fourtn 
month,  Tbe  fmntnl,  ethmoidal,  and  sphenoidal  excavate  their  respective 
bimen  in  childhood,  and  at  puberty  undergo  a  great  enlargement.  Their  ■ 
purpose  may  bo  for  resonance.  They  have  been  aufBciently  describr' 
with  llie  dtSereiit  bones. 

OS8IF1CATIOK   OF   THE   BONES    OF  THE  HEAD. 
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,    Onini^ll'iiiBHl  Llie  haat  iif  tlio  cnuiimn  take  plane  for  tLeini>>it  part  in  o 

hiMV  of  tliR  mar  of  tlic  Akull  anil  of  the  face  originate  In  iiii;nibralM 
Hocnting  tile  iurvrior  lurliiiiato  Biid  part  of  tJiu  '  " ' 


Tl>u  di|>lw 


cijiJrnf  froiircon«iata  of  four  pivcKB  at  birth~)iba<<lar,  tabular,  and  ti 
Mtdylar  i«rl«.  TIih  Imnllar  and  cniiilylar  parts  bavu  eacb  oii«  niu'leuB; 
'w  U^oUr  piirt  there  are  usually  four,  tho  opperiMiir  dopoaited  in  m«nhf» 

_ld  rvpTTMnilin^  tlip  hitvrpBriElMl  iMiie  of  suliniilH.    Tliis  aulHlivialuu  u 

JSlnt  lit  tlia  haniKD  rIeuII. 

I  The  j«i-irfqi  bmit  hvgjas  lu  oanTy  ill  uienibraiic  at  the  b(j\c«Ui  wecV.',  ' 
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two  centred,  which  spe«dit;  unite  into  one  mass  at  the  position  of  the  ftttara   I 
pkrieUl  eminence.    The  radiating  ossiScation  leaves  a  nat«h  in  (bint  uf  ths 
upper  posUtriur  anglK,  giving  rise  when  nnited  to  ite  fellow  to  the  uigiUal  foit-   < 
lanetU.    This  cloaes  dnring  totiil  life,  bat  the  parietal  foramina  are  remr '— 
of  the  interva].    Somotlmes  a  parielal  fiaaure  pereistB.    The  two  Mntrea  i 
develop  separately. 

The  fTimlal  baa*  is  developed  from  two  centres  in  membrane,  appearing  at 
Ihu  sevuDth  week.  At  birth  the  bone  consiaCa  of  two  lateral  portions:  Iha 
frontal  anture  ossifies  (torn  below  upward,  usually  doclDg  the  aeeond  yenr. 
The  fioatal  ainaaea  appear  sbont  tbe  seventh  yeu  and  increase  to  old  age. 

The  fmlaiiHlf  are  membranous  intervals  between  the  incomplete  angle* 
of  tbe  parietal  and  ueighburiug  buues,  They  are  six  in  number— two  median 
And  four  lateral.  Tbe  anterior  is  quadrangular,  placed  between  four  bones, 
with  its  most  itcate  angle  pointing  toward  tbe  noeo;  tbe  posterior  is  trian- 
gular, is  filled  at  hirth,  but  tho  bouea  are  freoly  movable.  The  laloml  ones, 
are  irregular  intervals  at  the  Inferior  angleii  of  the  parietal.  All  traces  of 
tbem  should  disappear  before  tbe  age  of  four. 

The  taaparal  botic  late  in  fmtHl  life  consists  of  tbreo  parte — squamo-zygo- 
natlc,  potro-moaloid,  and  tympanic — developed  from  ten  («ntres :  the  siiuamo- 
■ygomatic  ia  developed  in  meoibrano  from  a  single  centre.  From  the  squa- 
mosal a  post-Huditory  process  grows  down  between  tbe  tympanic  and  petro- 
mastoid  portions,  and  forms  the  upper  partof  the  mastoid  division  of  tbe  bone. 
In  tbe  third  month  a  nucleus  appears  in  the  membranous  wall  of  the  tym- 
panum snd  forms  the  tympanio  ring,  an  imperfect  circle  open  above  and  en- 
closing the  tympanic  membrane.  Tho  peCro-mastotd,  or  ear-capsule,  is  d&- 
veloped  in  cartilage. 

The  styloid  process  is  formed  from  two  centres  in  cartilage :  tho  one  near 
tbe  extremity  remains  small  till  puberty,  notjoinlng  the  other  till  adult  litb 
or  remaining  separate.  At  birth  the  mastoid  portion  is  flat,  the  antrum  ia 
present,  the  glenoid  fossa  shallow,  tho  tympanic  ring  and  membrane  ore  even 
with  the  outer  snrfhce  of  the  bono.  The  external  auditory  meatns  is  devel- 
oped by  an  outward  prqjection  of  the  tympanic  ring,  commencing  as  two 
tubercles:  these  meet  on  tbe  door  of  the  meatus,  enclosing  a  foraniou  which 
is  not  obliterated  till  the  tlfth  yejir.  This  part  alvvays  remain?  thin,  or  a  small 
aperture  may  persist. 

The  tpkeHOid  ia  divided  in  the  fiPtaB  into  a  post-sphenoid  part,  to  nliicb 
the  sella  Turcica,  great  wings,  and  pterygoids  belong,  and  a  prcaphenuid  part, 
which  includes  the  body  in  front  of  tbe  olivary  eminonce  and  tho  small 
wings.  It  bas  twelve  centres  in  all.  one  for  each  pterygoid  plate,  each  lin- 
Kula,  each  carotid  groove.  Tbe  sphenoidal  spongy  bones  begin  to  ossify  at  tbe 
firth  month.  They  entirely  surround  tho  spbenoiikl  sinna  by  tbe  third  year; 
thou  their  upper  and  inner  parts  absorb.  They  are  ankylosed  flrat  to  the  ^ 
ethmoid  I  fonrtb  year) ;  bonce  some  regard  tbem  as  parts  of  tbnt  bono ;  thoy  ^^ 
join  tbe  sphenoid  nl  the  ninth  to  twelfth  year.  ■ 

The  rtkmoid  has  three  centres,  one  for  each  lateral  moas  und  one  for  tho  ver-     ■ 
tical  plate ;  the  cribriform  comes  from  all  three  sourves.  ^ 

The  luprrior  maiiUa,  clavicle,  and  lower  Jaw  begin  to  oesify  at  abont  tbe  ■ 
ume  time,  llfth  to  the  seventh  week.  The  number  of  centres  is  onccrtalu,  but 
there  seem  to  be  four  pieces — a  malar  portion,  orbi to-facial,  imlatine.  and  s 
premaiillary  for  tbe  bono  carrying  tho  incisor  teeth.  Tho  antrum  appwsat 
the  fourth  month.  The  infraorbital  canal  begins  as  a  grooTe.  which  is  closed 
_-  to  the  growing  over  of  the  onter  margin :  a  liuo  suture  rumaiua  to  Indicate  _ 
■  vJgKe  UoB  at  meeting.  ^H 


EXTERNAL   SURFACE   OK   THE   SKITLI,. 

Tbe  toMfr  haa  two  uuclei  ju  membmie ;  the;  unite  below,  but  above  and 
In  front  form  two  lamiuffi. 

The  naiat  and  laciirgnal  bones  each  bnve  >  separate  centre :  tbe  lateral  eai- 
ttUffiot  tbe  now  ContlnneaDp  beneath  the  nasals;  it  aubsHquen  Ely  disappears. 

l^e  malar  ftm;  haa  three  centres;  a  continued  separation  of  one  of  them 
frives  rise  to  a  bipartite  bone  occaBionally  seea. 

The  inferior  tHrbmale  has  a  single  centre  iu  cartilage  at  tbe  fifth  mnntb. 

The  ■■/erior  maxillary  bone  ie  developrd  in  the  flbrouH  tiuue  investing 
Mrckel'B  cartilage:  the  largeet  part  is  formed  in  mtmbiane  ontaide  this  car- 
tilagp.  A  small  part  of  the  body  neat  the  symphysis  oseifics  directly  from 
Hcckel'a  eartihige ;  the  condyle,  part  of  tlie  ramus,  and  the  angle  also  osify 
ID  cartilage,  the  laet  nut  connected  with  Meckel's,  which  runn  np  lo  tbe  fissure 
of  GtasiT  uintinaoiui  with  the  slender  process  of  the  malleus,  and  it  Eventu- 
ally fonna  the  internal  lateral  ligament  of  the  lower  jaw. 

What  are  some  of  the  points  of  difference  betveen  fauman  and 
animal  skullB? 

11)  The  proportionally  large  expansion  of  the  cmniBl  bonea  in  the  bnnian 
skull;  12)  the  smaller  development  of  the  &ce  and  jawa,  all  of  which  are 
nnder  the  brain'Caee;  (3)  adaptation  of  the  cranium  to  the  erect  posture. 
Tbe  occipital  condyles  are  at  a  point  about  fA  of  the  distance  from  the 
posterior  lo  the  anterior  eitremity  of  the  head,  but  this  part  is  heavier 
than  tbe  anterior,  and  therefore  nearly  balanced.  The  fommeD  magnum 
looks  down  ;  in  qnadrupeds  it  U  posterior  and  looks  bark  ;  In  anthropoid  apes 
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What  are  some  of  the  rariona  forms  of  skull  7  ^ 

Aavniing  lo  Agf:  in  the  fcetua  the  posterior  part  is  large  and  tho  face  is  not 
one-eigbth  of  tbe  cranial  bulk,  while  In  the  adalt  it  is  one-half.  The  skull 
grows  rapidly  during  the  flnit  seven  years;  at  puberty  there  is  a  second  period 
of  growth  a0t«ting  bee  and  air-einuBes. 

Saual  Difftrmcet:  the  female  skull  is  smaller,  smoother,  and  lighter  than     | 
the  male;  tbe  cranial  cavity  is  less  h;  one-ti'ntb.  I 

fiou  DifffTout*:  the  cspacity  normally  varies  fj»)m  60  to  110  cubic  invhea 
(lOOOia;.  to  IBOOcc.),  with  au  average  in  all  races  of  85  cubic  inches  IliOO PC.), 

Skulls  exceeding  87  cubic  inches  (I'lSO  cc.)  are  megacepbalic — Earopeaaa    I 
and  Eskimos. 

Skulls  below  SO  cubic  inches  11350  ce.)  are  microcephalic — 'Anstratian&  | 

Skulls  between  80  and  ET?  cubic  inches  (13S0  and  14;jOcc,)are  meeocephalic —    I 

Wfaat  ar«  tbe  names  of  certain  fixed  points  on  the  skull  7 

jtlnvbir  puinf,  centre  of  upper  alveolar  Hrcli. 

^^^brioa,  middle  of  iiaao-frontal  sntnre. 

^^Bpkriwit,  middle  of  that  supraorbital  line  which  separates  the  taix  Stoia  the  1 

^HKmui,  point  of  Junction  of  coronal  and  sagittal  sutures.  I 

^^Hhrfion,  point  In  the  sagittal  suture  between  tbr-  giarietnl  foramina.  I 

^HbM>6da,  point  of  junction  of  sagittal  nod  laoilKluM  aaturcs.  I 
^^nri)»iaJ  jnjnf,  tnediau  poini  uf  ocripat  most  reatuvctl  (mia  glalwWtk. 


I 


Inim,  exteiiwl  occipital  protnboraiioo. 

Opiithimi,  midrlle  of  poeterior  mnrgin  o{  fontmsn  magnniD. 

Batioa,  midille  of  anterior  margin  of  fnnnaen  liiag;DU(ii. 

FtiTion,  Epbeuu-psrietal  suture. 

Loutr  'tepkaHiim,  whore  lower  temponl  line  CTOsaea  the  coronal  tmtare. 

Vj^er  itepluinion,  where  the  upper  ttmpoial  liue  ccosxea  tho  coronal  suta 

A'ltrion,  lateral  angle  of  occipital  bone. 

Auricalar  point,  centre  of  orifice  of  external  anditorj  meatus. 

Wliat  are  some  of  the  measurements  of  the  cranium  7 

Maxiiiinni  circiiniference  (horiiootal),  21.7  inches  (KiO  mm.);  i 
IT.T  inches  (450  mm.);  average  in  adult  European  male,  S0.5  inches  (5^ 
mm.|,  ill  fuinale,  '     ' 

^  The  proportion 

Skulls  with  a  breadth-index  above  80  arp  hracliyi^iphalic.  ^M 

Skulls  with  a  breadth-index  from  75  to  80  are  mesaticepbalic.  ^ 

Skulla  with  a  breadth- index  below  75  are  doliohoeephalic.  ' 

The  breadth  is  UBDallf  taken  as  fonr-fifCha  the  length. 
The  iputhic  indui  eipreasoa  the  degree  of  pn^ection  of  thejnwa.    Similarlf, 
there  are  the  noiol  indef ,  orKlai  •ndaz,  etc.    Iiregularitiea  of  fonu  are  a  result 
of  too  earl;  osaiAcation  of  Butarcs:  ieap\acepluilii  is  a  result  of  obliteist«d 
EHgiltal  Hnturo;  aeraeephnly  is  due  to  oblitvratcd  curoiiivl  suture;  plagiacrjAalifm 
I  It  oblique  deformitj.  " 

BONES  OP   THE  UPPER  EXTREMITY. 

I  Sliouldcr  1  ^p'J  }  ,  fonuing  BhoiJder-f^rdle. 
Ami  (bracliiunt),  humerus, 
per  limb,  •    Foreumi  (antibrachium),  rndins  and  ulna, 
(carpua. 
Hand  (manus)  i  metacarpus. 
I,  ( phalanges. 

THE    SHOULDEB. 
Describe  the  clavicle. 

Th«  cliiviele  (key}  paflsea  out,  bnck.  nml  slightlyu 


trunk.  It  is  curved  like  the  letter/  fur  purposeti  of  clastirily  and  ad- 
misBion  of  vessels  behind  it  The  inner  curve  is  convex  forward,  and 
occupies  two-thirds  of  the  bone:  thie  part  is  prismatic.  The  outer  third 
of  the  bone  le  concave  in  tront  and  is  nutteneu  from  above  down. 

The  superior  surfaces  of  these  two  portJons  are  continuous ;  the  infe- 
rior Biirfeees  are  continuous;  the  anterior  border  of  the  outer  portion 
runs  into  the  anterior  surface  of  the  inner ;  and  the  poaterior  border  of 
t&e  ouU>r  is  continuous  with  the  posterior  Hurlki^  of  the  inner.  The 
"vrrhr wrf-icr  is brosd  exlenially  and  largely  suUrutaneous ;  at  iu cen- 

it  maypreaent  a  cudoI  for  the  supraclavioular  nerve ;  the  stemo-deido- 


^^Ke/rauv 
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THE  SUOUI.DEH. 

mastoid  ie  attached  to  the  inner  part.     The  antfnor  nurface  is  re<Iucedl 
lo  a  rough  border  on  the  outer  portion,  where  itcivcB  atuiehnient  to  th< 
deltoid,  and  may  |irc8ent  a  deltoid  tubercle.    The  pecloralis  miyor  ii 
■ItacUtKl  to  the  inner  half. 

The  piKit'Tiur  nar/uce  ia  a  border  externally  and  gives  attachment  to 
ihe  trapezius.     In  the  middle  of  this  sarltice  is  the  orifice  of  a  medul-  J 
lary  canal  directed  outward.     (Id  bones  havinc  but  one  secondary  centre  J 
ihc  medullary  artery  rung  from  it.j     Internally  this  surface  gives  part  1 
»tt«chment  to  the  stemo-nyoid  muscle.  I 

The  iiifrriar  fm-Jhct  ahowa  internally  a  rou^gh  impression  or  co»^(iZj 
lubtrofU^j  about  1  inch  long,  for  the  rhomboid  ligament ;  iniL'mal  to  it  is  f 
H  email  tacct  for  articulation  with  the  cartilage  of  the  first  rib ;  external 
to  it,  a  firoove  pas^ne  beyond  the  middle  third  for  the  aufaclaviuH  mus- 
cle :  the  ifToove  may  show  a  longitudinal  rid^ e  for  an  intermuscular  sep- 
tum. On  the  posterior  bonier,  at  the  junction  of  the  outer  and  middle 
ihii^ls,  is  the  cunoid  tubercle  (scapular  tuberosity),  and  passing  out  and 
forward  from  it,  the  Irapeand  (inr. 

The  »l<rnal  aid  is  tfaicK  and  projects  in  an  anole  down  and  bitckwant, 
its  triau^br  concavo-convex  surface  looking  a  little  downward  and  for- 
u-anl.  The  tcapular  end  is  bo  bevelled  as  to  rest  upon  the  acromion,  the 
small  articular  surface  looking  down  and  out:  this  end  is  normally  a 
little  higher  than  the  acromion  on  which  it  rests. 

This  boue  is  a  hilcrum  to  enable  muEctes  to  give  lateral  laotioii  to  tbe  arm: 
il  is  alMeDt  in  animals  whiMB  fore  limhs  are  OHcd  only  Tor  proiiression — t,  g. 
hnne  and  bvar;  in  carnivora  it  in  notltlAcbod  to  bonp;  it  is  the  farculnm  ur 
■■wiKh'txino"  of  birds.  Tba  female  clavicle  is  Bmnother  and  more  atender 
than  tho  Dule.  The  right  clavicle  is  luually  raiigbcr  and  sfaurtcr  than  the 
left.  It  is  dnvlvprri  from  two  nentTes :  one  is  the  earliest  in  th(^  bod;  to  ap- 
l>nir,  nnii  week,  and  the  seeondar; centre  at  the  sternal  end  ix  the  lust  in  the 
body  to  iip|»ur,  twentieth  year. 
Describe  the  scapula. 

The  scapula  (spiide)  extends  from  the  second  to  the  seventh  lib  or 
seventh  intenipauc.  It  is  atla(.'hed  to  (he  trunk  only  by  muscles,  is  ar- 
tivalated  with  the  clavicle,  and  from  it  is  suspended  the  humerus  in  the 
shoulder-joint:  its  posterior  border  is  about  1  inch  from,  and  parallel 
with,  the  vertebral  spines ;  its  anterior  surface  looks  Ibnvard,  down,  and 
in.  The  bone  consists  of  a  large  triangular  blade  or  bod;/,  and  two  pru- 
LiHSM,  the  coraeoid  and  spine,  and  prcaeuls  for  examination  two  surfaces, 
three  borders,  and  three  angles.  Tho  miUrior  miT/aa-,  or  railir,  pre- 
Bcnts  the  mAicapiJar  fima,  marked  by  three  or  four  converging  oblique  I 
lines,  Kivhjf  atiochment  to  tendinous  intcrftoRtions  of  the  subscupuhir  ] 
muai^.  The  deepest  part  of  the  fossa  is  the  »ub»capular  angle,  where 
the  bono  seems  bent  on  itself,  so  that  the  thickest  part  of  the  muscle  is 
perpendicular  to  the  plane  of  the  glenoid  cavity,  and  can  act  most  advan- 
ttjtftonely.  Separated  from  this  fossa  arc  two  flat  surfaces,  one  at  tho 
^^fcpcr  uiucle  and  one  at  the  lower  1  with  the  linoconncctin)f.tneuit\o«:\»  ■ 
^^Bb  vertebral  border  they  jrii'ejgftecinnent  Co  thesemttuamagltxuta^willSa.B 


HOSES   OF   THK    UPPER    EXTREMITY. 

Tlie  postcrinr  inr/nee,  or  domiim,  ie  divided  by  the  spine  into  tw 
PimequiU  fossas.  tlie  aupnaphioug  and  iii/i-ainnaoia.  The  Buiirasiiintttui 
■  muscle  riees  from  the  inner  two-thirds  of  the  upper  fossa.  Thu  bwei 
fbsu  ia  murkcd  near  tbc  centre  b^^  a  convosity  corresponding  to  the 
concavity  of  the  venter ;  on  either  side  of  this  is  a  (froove,  the  cxienial 
one  being  deep  and  bounded  by  the  axillary  border.  Near  the  inner 
border  are  short  tines  fur  intermuscular  eepta  of  the  infraspinatus  luus- 
olOi  which  rises  from  the  inner  two-lhirds  and  covcis  the  outer  third. 
Along;  the  outer  part  of  tliia  stu-racc  is  a  ridec  (lassinc  down  and  hacL  lo 
the  inner  twrder,  about  1  inch  above  the  inferior  angle :  it  gives  attach- 
ment to  ihe  aixmeurosis  between  the  inftwBpinatua  and  teres  muscles.  On 
(he  upper  third  of  the  narrow  surface  between  this  hne  and  the  azillaiy 
border  is  a  groove  for  the  dotsalia  Bcapulee  vctocia ;  the  middle  third  and 
part  of  the  upper  give  attAcliment  to  the  t«rcs  minor.  Below  this,  in- 
cluding the  inferior  angle,  is  a  miscd  surface  for  the  teres  major,  over 
which  the  latisaimus  dom  glides  or  attaehee  a  few  fibres.  An  oblique 
tine  separates  the  ongins  of  the  two  teres  museles. 

The  Kpiar  of  the  scapula  is  a  triangular  pbl«  projecting  biiek  and  up 
from  tlie  dorsum.  Bi.');iiinin^  near  ilie  upper  fourth  of  the  vcrtcliral 
bonier,  it  passca  up  across  the  dorsum  to  trie  middle  of  the  neet:  of  the 
scapula,  and  turns  forward  Into  the  aeronuon  procst.  The  upper  and 
lower  Burfaces  are  concave  and  form  parts  of  the  two  doi'sal  fossw.  It 
has  two  unattached  borders,  a  posteiior  subcutaneous  one  and  an  exter- 
nal axillary  one.  Tlie  former  rises  from  the  vertebral  border  by  a  tri- 
angular siuface,  over  which  a  tendon  of  the  trapesiiua  glides  as  it  paiaes 
to  Its  insertion  into  a  rough  tubercle  beyond.  (This  tumrcle  is  vcrv  large 
in  animals.)  The  rest  of  this  border  is  rou^h  and  Berpenline,  and  gives 
attachment  by  a  su|)crior  lip  to  the  trapezius,  by  an  inferior  lip  to  t^K 
ddtoid.  The  external  border  is  short,  emooili,  and  concave,  encIoNng 
the  grrat  tcaputar  notcli. 

Tlie  tiavmwa  pnicus  pnyecls  out  and  forward  over  the  glenoid  fona; , 
it  ta  compressed  i'roin  alnve  down ;  its  superior  surtiice  is  roufch.  subab- 
taneous,  and  continuous  witli  the  prominent  border  of  the  spine.  An- 
teriorly on  its  inner  border  is  an  oval  articular  tiicet  for  the  clavicto :  to 
this  border  is  attached  the  trapezius,  to  the  ouler  bonier  the  deltoid, 
■nariced  liy  three  or  four  tubercles  for  tendinous  scutu.  This  outer 
border  temiinalcs  posteriorlv  in  the  acromial  angU.  Tlie  coraoo- 
acromial  ligament  is  attached  to  the  a))cs  of  the  acromion.  ^H 

The  cni-iicol'i  pmcem  rises  at  Brat  almost  verticallv  from  the  unpor^H 
border  of  ihe  bead,  compressed  from  belijre  backward;  it  then  bcnoaat^H 
a  right  ande  fbrwai'd  and  outward.     Supcriori^,  toward  its  base,  is  ths^l 
origin  of  the  conoid  ligament,  and  the  tra)«;zoid  rises  from  an  oUiijue 
line  nmnine  forward  and  outwaiil.     The  coraeo-Dcroiiiial  ligament  is  at- 
tached to  the  outer  border,  the  coiyoined  tendon  of  the  curuco-biaehialis 
and  biceps  to  its  apes,  and  the  pectoralis  minor  lu  its  iiiiii-'r  border.    The 

Ki  of  the  eoracoid  is  about  one  and  a  half  iiicliL'^  Ji^aut  thim  the  aper   h 
the  Moviiiion.  ^M 
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The  laUmal  angle  of  the  Ecspula  is  the  thickest  part  of  the  bone ;  it  1 
U  Hilled  the  Amr/,  supported  on  &  neck.  The  head  bears  tlie  glenoid  \ 
aiTf^ ,-  this  is  elishtly  concave,  looks  outwanl,  furward,  and  elightly  up- 
ward It  is  pyriform,  with  its  narrow  end  above,  and  measures  I  i  inches 
by  1 1  inches  (4U  tiiui-  bv  30  nim. ).  Above  it  is  a  miprtigfmoid  tiibrrde 
for  the  kmg  head  of  the  biceps.  The  "anatomical  neck"  is  the  part 
Jiist  behind  the  head. 

'llie  nupcrior  angle  of  (he  scapula  is  thin  and  rounded,  and  gives  at- 
inchment  la  some  fibres  of  the  levator  anguli  ecapulae. 

'ITiB  ui/rriof  niijfle  ts  thick  and  rough  lor  the  teres  major  attaehment, 
soiutitimeB  the  hUiBBimuB  dorsi. 

The  Kaperior  boiilfr  is  shoilesl,  and  estcnds  from  (he  superior  angle 
down  10  the  eorawid,  at  the  base  of  which  is  the  mpramtpular  or 
aiiiico-tcnpiil'ir  uolch.  A  line  through  the  supraacapular  and  great 
Btapiilar  nntcliea  marks  the  "surgical  neck"  of  the  bone. 

Thv  axillaiy  lionlrr  is  the  thtckest  Beneath  the  glenoid  fonsa.  ia  a 
rwigh  lubeirle  or  rid^,  uifraglenoul,  over  an  inch  tonjr,  for  the  long 
head  of  the  triceps.  On  tiic  ventral  asjiect  of  this  border  ia  a  lungiiu- 
dinal  groove  fioDi  which  the  subscapular  muscle  rises  in  part. 

The  cnlebMt  bnrdn-  lE  the  lonsest,  and  gives  attachment  above  the 
triangular  surface  at  the  apex  of  llie  spine  to  the  levator  anguli  muscle, 
oppoeile  the  triangiilnr  surface  to  the  rliomboideus  minor,  and  bolow 
this  to  tile  rliomboideus  mnjor. 

ThP  body  of  thp  iMspula  is  mostly  thin  and  translucent,  and  has  no  can- 
cellated tissue  in  those  spots.  Vascular  foniniiDU  pierce  the  upper  and  lower 
mirtaces  of  the  spine  and  the  anterior  gnrfnco  uear  the  nerk.  The  human 
aoiptila  is  rnnarkablc  for  its  lenKtb.  All  niamiuala  possess  scapnlie.  The 
cnntcoid  rearbva  to  the  sternum  in  birds. 

Thebont  is  rfCTriojMrfrrom  seven  centres  and  is  ossifled  in  two  principal  parts, 
one  Tot  |Ii«  body  and  one  for  the  conicoid,  which  rtiprcsents  the  large  corucuid 
bone  of  lower  vcrlobrates.  The  varioOB  epiphyses  should  be  Joined  In  tha 
bout  at  tlio  iKe  of  Incnty-flvc.     Sometimes  the  ncl'oiuioii  and  apiuo  du  not 

fUe,  and  a  joint  iviUi  hynliuc  cartilage  and  synovial  mcnihraue  may  here 
picacnt. 
THE  ARM. 
Describe  the  hnmenu. 

Tlif  am]  In.no  ijtiewls  from  the  shoulder  tn  the  elbow.  It  is  divisible 
inii)  an  ii]ii>i.T  csin-niily,  including  head,  neck,  fncat  and  small  tubcr- 
»iiicH,  a  shaft,  ami  inferior  exiremity,  which  includes  condyles,  cpi- 
randyhs,  niid  uriiunlur  surface.  Tlie  hfnd  forms  one-lhird  ofn  sphere 
iif  \\  inches  (3*2  mm.)  radiiis,  but  the  marjiin  is  not  a  true  circle:  aline 
fium  the  upiier  part  of  the  articular  surface  down  and  back  to  the  lower 
tart  ia  2  incnes  [fit)  mm.).  A  trunsverae  diameter  at  right  angles  to  this 
^^Klf  inches  (•14  inm.).  The  head  is  directed  up,  in,  nitd  a \\U\q  \mcV.- 
^^■m,  uid  outkes  uu  mg)e  of  l-k)"  with  the  shall.    Tbe  "  &&aUtm\ 
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is  the  alight  CDnatriction  at  the  circumference  of  the  articular 

f  fiue;  the  " siirgieal  neck "  la  below  the  tuberositiaa. 

The  grfat  hibenmty  ia  a  thick  projection  Btarting  up  from  the  eitcrmtl 
surfitoe  of  the  shaft.  It  U  marktKl  above  \>y  three  facets,  the  upper  for 
the  suproepinutus  tendon,  the  next  for  the  mfnispiuutcs,  and  the  lowest 
for  the  teres  minor,  which  also  is  attached  to  the  shafl  lo  ihe  extent  of 
1  inch.  Separated  from  this  tuberosilv  by  the  bidiiilril  groove  (intei^ 
tubercular  suli^us,  I  inch  (10  mm.)  brood)  is  ihefnioH  tufrerotit}/,  looking 
forward  anil  inwurii  and  eiving  atLichment  to  the  subacapulnris. 

Tlie  ghiift  is  thick  ana  cylindrical  above,  expanded  transversely  and 
threo-siduil  below.  It  is  divided  into  external,  internal,  and  poel«rior 
surfaces  by  anterior  and  lateral  borders.  ( Uenle  describes  it  a»  liaving 
two  surfaces  and  two  bordere.)  Superiorly  is  the  bicipital  groove  lodg- 
ing the  long  tendon  of  the  bicc}>s  and  a  branch  of  the  anterior  circum- 
flex artery.  Tliis  groove,  descending,  \e  bounded  by  rough  margins,  the 
external  or  peelnral  ridge  (spina  tuberculi  mujoris)  for  the  pectotalis 
miyor  muscle,  and  the  internal  for  the  latissimus  doisi  and  teres  m^or 
musclen;  these  muacular  attachments  end  at  the  junction  uf  the  upper 
with  the  lower  three-fourths. 

The  anterior  horiler  \a  the  pecloral  ridge  continued  to  the  coronoid  de- 
pression below.  It  beoomea  rounded  and  Bmooth  below,  and  gives  *t- 
tachraent  to  the  braohialia  anticus  muscle. 

The  iniirr  border  is  the  inner  bicipilal  ridge  continued  to  the  inner 
condyle,  called  below  the  inlminl  supraconidtikir  ridgr.  About  the 
centre  of  this  liorder  is  a  rough  linear  murk  for  the  coraco-brachiaUs 
muBfle,  and  just  below  it  the  orifice  of  the  medullary  canal  directed 
downward. 

The  fxteraal  border  runs  from  the  back  part  of  the  great  tubei 
to  the  external  cond>'le.  Ila  centre  is  traversed  bv  tbe  liroad  i 
ffroovf,  limited  above  bylhe  dtUoid  tTiiinatre  and  below  by  the  «ef.. .. 
mpraoumlyJar  ridge,  Tlie  rid^  gives  origin  by  its  upper  two-thirds 
the  supinator  longus  muacle ;  nence  it  is  called  the  mpinntor  ridoe, 
which  is  very  larjje  in  burrowing  animals :  its  lower  third  attaches  ue 
extensor  carpi  radialis  longior.  The  posterior  lipof  either  supracondylar 
ridge  is  for  the  triceps,  and  a  middle  portion  for  intermuscular  sc|ita. 
The  external  fir/ticr  presents  near  its  middle  the  deltoid  eminaicr. 

The  interiiid  siirfiice  ia  narrow  above,  and  forms  the  bicipital  ntmve : 
r  its  centre  is  tlie  inaertion  of  the  otiraco-brachialia.     Below  thb  level 
,_e  cxteniid  and  iittemal  surfaces  are  occupied  by  the  bracliialia  anticus. 

The  pnntrrior  mrftice  is  twisted,  so  that  its  upper  part  is  directed  a 
Rittle  inward,  ila  lower  part  backward  and  outward.  It  is  nearly  all 
F«overed  by  the  external  and  internal  heads  of  the  triceps,  which  are 
1  Mparatcd  hy  the  spiral  groove  nmning  down  and  out.  At  the  upper 
K  ptrt'of  this  [pvovc  is  gcneratly  a  seeond  medullary  foramen  for  a  branch 
Eof  the  aupenor  profunda  ariorj-. 

The  nviriDr  rxtrrinily  ib  flattened  I'roni  liclbro  backward  and  uurvei 
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slightly  forward.  The  two  coiiili/ln  iDcIuile  the  articular  surface^  miw', 
rated  oy  n  rounded  ridge ;  tlie  inner  condyle  \s  five-eiitlis  artieular. 
The  prominent  tuberouties  situated  on  either  condyle  are  the  epicon- 
.t^f,  developed  firom  separate  centres.  The  internal  ejncond//le  m  the 
more  prominent  one,  ieinclined  baekward,  and  forma  posteriorly  a  alial- 
'Idw  ^loove  for  the  ulnar  nerve.  It  gives  attachment  to  the  pronator 
radii  li-reg  and  the  common  tendon  of  the  superficial  pronato-flexor  mus- 
des  of  the  forearm. 

The  Kttimal  aindyh  presents  (1 )  the  epicondj'le,  which  gives  origin 
to  some  of  the  su pi noto-ex tensor  muscles  uf  the  forearm ;  (2)  below  and 
int«miil  to  this  on  the  condyle  a  small  impression  for  the  anconeus ;  and 
(3)a  pit  for  the  eslernal  lateral  ligament. 

The  iii/rrior  articular  nir/iw  is  divided  into  two  parts:  the  external 
put,  rounded  and  directed  forward,  is  the  capMfum  for  articulation 
with  the  radius;  it  does  not  extend  at  all  on  the  noElerior  surface.  In- 
terna] to  it  is  a  groove  for  the  iimer  tnar^n  of  tlie  head  of  the  radius. 
The  internal  portion,  or  trocklm,  articiilatea  with  the  ulna,  and  extends 
from  the  anterior  to  the  posterior  surface  of  the  bone ;  the  external  bor- 
der is  rounded  and  corresponds  to  the  internal  between  the  radius  and 
ulna.  The  internal  border  is  thick  and  prominent.  Anteriorly  these  umr- 
ore  incUned  down  and  inward,  posteriorly  up  and  outwitrJ,  so  ihiit 


1 
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. .  _ a  screw.     The  external  part  of  the  trochlfii  is 

1  the  sclent  of  a  sphere,  the  internal  part  the  segment  of  a  truncated 

Loone  with  base  internal;  at  the  junction  of  the  cone  and  sphere  is  the 

Fgnove. 

I      Above  the  trochlea  poeleriorly  is  the  olecranon  fossa,  above  it  ante- 

I  liorlj-  the  coroiitiul/aaa  :  lUe  thin  p!al«  between  them  niny  be  perforated 

rupratrucMmr  foranmi.    This  occurs  m  -       ■      ■     ■ 

'  man  and  in  the  gorilla.     Above  the  c 
l./omri  for  the  head  of  the  radius  in  flexion. 


The  avcraftF  length  of  tho  adult  male  bDoiEmB  is  13 
'ehra.    It  is  umrly  one-Bftb  the  height  of  the  Individual. 
.  js  with  the  mdloB  is  luually  1  to  J  inches  longer  than  tni 
Biir<<  at  Mtth. 
The  Kiian  of  the  humerus  is  twisted  tfarouKli  about  135°. 
R.ftt  the  «|iira]  groove,  "  groove  of  tomioo,"  which  doM  not  ci 
I  Ihi*  slliiwa  the  bauil  to  serve  the  purposes  of  tlie  head  and 
Pkooked  npmfondif'iir  proca*  it  sometimefl  fouDil  about  2 
thmeTppicundyle.    A  fibrous  band  connecta  it  to  the  iune 
■;^vn  origin  ta  the  pronator  ndfl  teres  mnsrlo;  through 
pMS  the  median  ner\'e  and  brachial  artecy. 
Remmlns  of  this  foramen  are  seen  In  a  fibrous  band  ec 
W  ;praDBtor  muscle  iti  about  45  per  c 
The  huiuenas  is  devdoped  froio 


ichcs.  female,  12 
The  right  bume- 
e  left;  DO  differ- 

The  twiat  issecn 
int  in  tho  fffitus; 
mouth.  A  small 
Inches  Bbuvc  the 


a  centres;  the  upper  opiphysiB  a 
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Q-boae,  while  the  radius  is  the  hand- 


^^utesciibe  the  ulna. 

^^^^  This  is  the  internal  of  the  two  bonee  of  the  foreami.     A  line  posMog 

^^Bkom  the  tuberosity  of  the  humerus  through  the  capilellum  toucheJt  ttm 

I  Th.    ,. „ , 

iliea.  The  great  fd^noid  eavitti,  articulating  with  the  trochlea,  louka 
upward. and  forward,  and  is  bounded  above  by  the  olecranoH  and  below 
by  the  coroiuiid  procesn*  \  it  ia  concave  from  above  down,  and  is  trav- 
ersed by  a  lungituiliniil  ridge  which  is  a  half-circle  of  |  inrh  (10  mm.) 
Txdius.  The  part  eslemufto  the  rid^e  is  broitd  and  convex  atiove,  tliB 
part  internal  ib  broad  and  eancave  below.  A  slight  constriction  is  seen 
aoToaa  the  middle  of  the  cavity.  CoDtinuouB  with  it  is  the  imnli  sii/moid 
cavity  on  the  outer  »ide  of  the  base  of  llie  coronoid :  it  w  concave  from 
before  backwurd  fur  the  head  of  the  radius.  The  oletranon  terminates 
in  fVunt  in  a  beuk  which  ovorhaDgs  the  great  ngmoid  cavity ;  behind  it 
is  a  reutani^ar  Inberoaity,  forming  the  point  of  the  elbow.  It  has  aape- 
riorly  a  ligamentous  district,  next  a  bursd,  and  next  a  tendinous  one  for 
the  triceps.  The  posterior  surface  of  the  olecranon  is  triangular  and  sulv 
cnUmeous,  and  continuooa  with  tlie  posterior  bonier  of  the  ulna.  ITia 
extremity  of  the  coroimd  proeean  is  sharp  and  pointed,  lis  saperior  sur- 
face is  a  part  of  the  great  sigmoid  eavi^.  At  the  inner  part  of  the^'uno- 
don  of  the  coronoid  to  the  shafl  of  the  ulna,  also  to  toe  ttibai»nly  of 
vina  at  the  angle  of  junction,  is  attai^hed  the  brachialis  anticus  muscle, 
not  into  the  process.  Arising  from  the  process  is  one  head  of  the  flexor 
eublimia  digiloram,  the  flexor  prolundus,  pronator  mdii  teres,  nod  occa- 
Bonally  the  flexor  longus  pollicis. 

The  thafl  or  Ixxfy  tajwra  from  above,  isthrec-sided  in  its  upper  thi ._ 
fourths,  slender  and  cylindrical  in  its  lower  fourth.  The  upper  ihree- 
foorths  are  convex  bacVward ;  it  is  also  convex  externally  above  and  in- 
ternally below,  Tlie  anterior  horder  passes  from  the  inner  edge  of  the 
coronoid  to  the  front  of  the  styloid :  it  is  thick  and  roanded,  and  gives 
attachment  lo  the  flexor  profundus  digitorum,  and  in  its  lower  fbonh  to 
theuronator  ^uadratiis. 

,  _  The  poslennr  border  begins  below  the  olecranon,  and  runs  with  a 
luous  curve  to  the  back  of  the  styloid.  It  is  ill  defined  below  aud  auh- 
taneous  throughout,  and  alTordsatlMthmentto  an  aponeurosis  cumntun 
tliioo  muscles — the  flexor  carpi  ulnaris,  extensor  c.  ulnaris,  and  flexor 
,  ofVindus.  The  rrternal  or  inlfroftroits  border  is  a  sharp  edge  in  the 
middle  three-Gnhs  of  the  shaft.  Below  it  is  faiutl>-  marked.  The  upper 
one-fifth  is  continued  by  two  lines  passing  lo  the  extremities  of  tbe  small 
ngmoid  notoh  :  the  posterior  line  is  prominent,  tupiiiator  riilfft,  for  the 
Biiimnatar  brevifi  muscle. 
The  anterior  surfiux  is  concave  above,  aud  gives  origin  lo  the  flexor  I 
profiindOB  digiforum  ;  the  lower  ouc-third  is  marked  by  the  oblique  pro^ 
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m'maior  n'dfff,  whicli  joins  the  anterior  border.     Abuve  the  nii<lillc  ii 

BjnetlaUuy  foramen  Jiretited  upward.  

The  iniemrtl  tur/atv  is  sniootli,  nnd  gives  attachinonl  to  the  Bexor 


I  MutuiiiluB  digitorum  muscle  :  it  is  subcntanoous  In  tbe  lower  (ine-third. 
E  be  iHMf/TMr  jwr/iuv  looks  outward  and  backward:  sn  oblitfue  lino  d^ 
E'Sccnaine  Iroin  the  siipinaior  ridge  to  the  posterior  border  at  the  juiwtion 


«  upper  and  middle  thirds  marks  off  a  trian^lor  area  tor  the  a 

lis  musL-lc.     The  ridze  il«elf  gives  uttachment  to  the  dupinatiir 

brevis.  Below  this  is  a  jongitudinal  ridge  dividing  the  surface  into  a 
■uooth  inner  portion  covered  by  the  extensor  c  ulnariii,  and  an  outer 
pan  impressed  from  above  downward  by  tbe  extensor  owis  metaoarpi 
pollicis,  ejctenaor  secundi  iatemod.  poll.,  and  extensor  indicis. 

The  inffxinr  extremiiy  presents  a  rounded  head:  from  its  inner  and 
iMck  part  there  projects  downward  the  ntgloul  procen,  pving  attachment 
fa)  the  internal  lateral  ligament  and  to  the  triangular  fim-o-cartilaKC'  Be- 
tween the  head  and  slyloid  process  iB  a  groove  for  the  tendon  of  the  ex- 
tensor carpi  nlnoria. 

The  hniii  has  two  articalar  surfaces— an  inferior  one,  upon  wliich  the 
ttiangiilur  fibro-cartitage  plays,  and  un  outer  natrow  convex  one,  for  tlie 
sigmiiid  cavity  of  tbe  radius.  With  the  hand  aupine  the  etyloid  process 
prvJePtA  at  the  inner  and  back  part  of  the  wrist :  if  pronated.  the  outer 
and  fore  part  of  the  ulnar  head  is  prominent  between  the  tendons  ol' the 
extensor  c.  ulnaris  and  extensor  mm.  digiti. 

The  ulna  is  drrrloped  from  three  ct'ntrcs:   the  greater  part  of 
oleirmnun  grows  by  an  extension  from  the  ahaii. 


inarS 


Describe  tbe  radius. 

This  bone  articulates  with  thj  humerus,  ulna,  scaphoid,  and  semilui 

Y  boncM.  The  miprrior  extremity,  or  lieail  (eminentia  capitata),  is  dtsk- 
I  jhaped.  On  its  summit  is  a  depression  for  the  capitellnm  of  the  hnmc- 
mita.  It  is  surrounded  by  a  convex  part,  broadest  intemalljr,  which  rotates 
\  in  the  small  sigmoid  cavity  of  the  ulna  within  the  orbicular  ligament. 
The  head  is  supported  by  a  neiJe,  which  presents  behind  a  ridge  Tor  part 
of  the  insertion  of  the  supinator  brevis. 

The  «Aa/i  is  larger  below  than  above,  slightly  curved,  and  convex  out- 
ward and  baukward.  Antero-intemally  below  the  neck  is  the  bidpirnl 
tvfiemn'ff/,  rough  posteriorly  for  the  insertion  of  the  biceps,  and  amoolh 
in  tVunl  Ibr  a  bursa.  Below  this  tuberosity  the  shaft  has  lliree  surfaces 
and  thive  borders. 

The  antcrinr  border  extends  from  the  tuberosity  to  the  base  of  the 
etyloid:  its  upper  part  is  called  the  nntmor  ol/lique  line,  and  gives  at; 
tachment  to  the  supinator  brevis,  flexor  longus  pollicis,  pronator  radii 
tereti,  and  flexor  suulimis. 

'ITie  Dwfmm-  bnnirr  runs  from  the  back  of  the  neck  to  the  posterior 
part  or  the  We  of  the  styloid.     It  is  well  marked  only  in  its  middle 

The  inimal  iir  ui//v««m(iW  lion/'-r  hrvomc»  jirominent  V\o"K,  a-fti  H 
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luwcr  part  ilividts  ioU  two  ridges  wliit^h  meet  the  mnrKuis  of  iIm 

rnioid  cavity,  aDiilogoua  to  the  dmsioD  of  a  like  border  of  thu  ulnn. 

The  aiilmor  mr/ace  ia  ^rrooveil  loDgitudinally  for  the  flexur  loDg.  polL 
muscle :  at  the  lower  end  is  a  flattened  impression  Tor  the  pronaUNr 
quadmtus,  which  also  rises  from  a  amall  aurfnce  at  the  inner  side  of  tba 
bone.     A  medulkry  forumcn  is  nlwre  the  middle  of  this  surface. 

The  poskrior  surface,  shows  at  the  junction  of  the  upper  anJ  middle 
thirds  the  poiterfor  oblique  line,  below  which  is  attached  the  esteoaor 
OBsis  metaearpi  poll.,  and  below  chat  the  extensor  primi  intemodii 
poll.  The  Kcteriial  tar/ace  is  convex,  and  marked  neur  ihe  middle  by 
an  impression  for  the  pronator  radii  teres:  above  this,  on  the  area  be- 
tween the  anterior  and  posterior  obliijue  line«,  is  inserted  the  supinator 
brevia. 

The  hipir  exiremil!/  of  the  rntJiiig,  broad  and  quadrilateral,  presents  a 
carpal  articular  surface  aud  an  ulnar  articular  surface.  The  former  is 
divided  by  n  line  into  a  qua<lri lateral  inner  part  for  the  semilunar, 
and  a  iriangular  outer  part  for  the  scaphoid.  The  articular  surface 
for  the  ulna  or  gigvtoid  cavity  is  at  right  anzlea  to  the  inferior  surface, 
and  concave  from  before  backward.  To  the  smooth  border  betweeo 
these  two  articular  surfaces  is  attached  the  base  of  the  triangidar  Bbro- 
cartikge.  Externally  the  tti/loid  proeas  projects  downward.  Ante- 
riorly a  transveree  ridge  forms  the  lowest  liratt  of  the  pronator  quad- 
ratic irapres.'^ian,  which  is  continued  into  a  vertical  ridge  external  \a 
that  impression:  between  this  ridge  and  the  scaphoid  facet  is  a  tri- 
angular area  for  a  strong  band  of  the  anterior  ligament.  The  ex- 
ternal and  poiiLerior  aspects  are  marked  by  the  following  grooves  from 
without  inward:  a  flat  groove  for  the  extensor  ossis  mot.  poll,  and  ex- 
tensor prim,  inlemod.  (next  dcscendsi  the  styloid  process) ;  a  broad 
groove,  subdivided  by  a  shght  ridge,  for  the  extensor  carpi  rod.  longior 
and  brcvior ;  an  oblique  narrow  groove,  bounded  externally  by  a  tulitrcle. 
for  the  extensor  sccundi  internoo.  poll. ;  a  broad  groove  for  tne  extensor 
indicia,  extensor  communis,  aud  extensor  min.  dig.  Just  above  the  Gist 
groove  is  an  impression  for  the  supinator  longus. 

The  relative  length  of  the  forearm  to  the  arm  is  eipretwed  by  chv  ili 
radial  iadtx ;  Eskimo,  71  (i.  t.  tho  nLdins  is  71  if  tho  humcnis  be  taken  ■■  I 
100);  Eiinipi'nii,74;KoHlla,  S0-,oranR,I0O.  The  index  is  hiRher  in  the  fnetna  I 
and  lufHiit.  The  radiuH  in  Imtiiaud  birds  Is  Tury  Ioiik  and  aiipporta  the  wing.  I 
The  radius  ia  devtloped  from  three  centres.  All  (ho  epiphyses  aniuad  th«  I 
elbow  unite  earlier  than  those  at  the  opposite  eods  of  the  bones. 

THM  HANIi. 

The  skeleton  of  the  hand  consists  of  throe  segments— wrist -bonea,  I 
bonbs  of  palm,  and  Iwnes  of  fingers. 

Describe  the  carpus,  or  wrist-bones. 

The  carpus  is  ciimimsuil  c»f  eight  short  bones  arranged  in  two  r 

rbe  upper  row,  from  radial  to  ulnar  aide,  comprises  the  scaphoid,  luusrl 
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liliinar),  p^Tamidal  (cuneifinTii),  an'!  pisiform;  in  the  inferior  _ 
^_  the  tratiexiiiiD,  trapezoid,  us  niagnuiii,  and  uncifonD.  The  dorsal 
mrfBce  of  um  carpna  is  convex,  uod  pfttmar  concave  transversely;  the 
concavity  is  bounded  by  four  prominences  (eniinentise  carpi),  one  at  each 
end  of  each  row,  to  which  the  anterior  annnlar  ligament  ie  attached. 
The  superior  surfaces  of  the  scaphoid,  lunar,  and  p\Tami(Ial  form  a  me- 
iiiacus  lor  articnUtion  with  the  concavity  nrcsented  by  the  radius  and 
triangular  fibro^cartilage.  The  mid-carpal  articulation  is  concavo-con- 
vex, (he  tropeiium,  trapeioid,  and  os  magnum  forming  a  concavity 
f(ff  the  scaphoid,  while  toe  unciibrm  and  head  of  the  os  magnum  rise 
ap  in  a  convexity.  Each  bone  is  more  or  Ices  cubical  and  prescuts  six 
soHWs. 

The  trafihoid  (boat-like)  has  its  long  axis  directed  down  and  outi 
Internally  it  has  two  articular  facets,  a  lower  one  for  the  oh  ma^inum  ai^ 
an  iipiK:r  crescentic  one  for  the  lunar.  The  superior  surrace  is  smooth 
and  tnantnilar,  passes  fartlicr  back  than  forwanl,  and  articulates  with 
the  radius.  Tlie  inferior  surface  is  smooth  and  convex,  divided  byai 
ridge,  articulating  externally  with  the  trapezium  and  internally  with  the 
trapeauid.  The  anterior  surface  is  concave  above,  arid  presents  a  conical ' 
hihrrotiti/  below.  He  external  surface  is  rough  and  narrow.  Tliu  pos- 
terior surface  is  s  narrow  transverse  groove. 

The  lunar  bone  is  characterised  by  a  deep  concavity  from  before  ba<;k- 
ward  on  its  inferior  surface ;  it  is  for  the  head  of  the  os  magnum,  Tliis 
surface  also  presentji  a  lonp  narrow  facet  for  the  unciform.  Externally 
it  ie  crescentic  and  vertical  for  the  scaphoid.  Its  internal  surface  looks 
down  and  in,  is  narrower  than  the  external,  and  articulates  with  the 
p\-nuni<lul.  The  convex  upper  surface  is  four-sided,  articulates  with 
the  radius,  and  extends  &rther  back  than  forward,  so  that  the  anterior 
f^  Burfacfi  is  deeper  than  the  posterior. 

The  pi/rumiilii/  (cuneiform)  bone  directs  ila  blunted  apex  down  and 
in.    The  base  shows  a  flat  quadrilateral  surface  for  the  lunar.    Tlie  in- 
ferior Kurfain>  is  concavo-convex  from  without  inward,  and  nrticulates 
with  the  unciform.    The  anterior  surface  haa  a  small  articular  facet  on  1 
ila  intier  half  for  the  pisiform.     The  supero- posterior  surface  bus  near! 
the  haac  an  articular  facet  for  the  triangular  fibru-cartilage,  hut  is  mostljr  f 
rough  for  ligiiuients. 

Tlie  plui/orm  (like  a  pea)  is  anterior  to  the  other  bones  of  the  cikrpua. 
It  is  spheroidal,  with  longest  diameter  directed  vertically.     Posteriorly '» 
is  an  oval  facet  for  the  pyramidal,  leaving  a  free  portion  below.     The 
intier  surtiwc  is  convex  and  rough  ;  the  outer,  toward  the  flexor  tendons,    . 
is  nmooiher  and  aligblly  concave. 

Tlie  inijifmim  (a  lable)  is  ihe  nmsl  external  of  the  second  row.  The  J 
s)i I wro- internal  siirlace  is  concave  and  articulates  with  the  scaphoid,  i 
The  inferior  surface,  directi-<l  down  and  out,  ia  concavo-convex  for  the< 
finit  metacarpal.  The  interniil  surface  articulales  with  the  trapezoid,  ^ 
and  on  its  lower  inner  anicle  with  iho  second  uielacarpal,  tXtc,  i!.\vlcnQi 
soriam  is  marked  by  a  vertkal  groove  for  the  flexor  carv'i  laiiaWalenAfti^i 
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I'exCemal  In  which  ie  a  ridge  or  hthcronfy  far  the  animlar  liftsnicnt 
9int«rii)r,  externul,  and  dorsal  surfaces  are  free. 

The  iT'ipi^ld  18  much  amaller  thau  the  trapezium ;  its  longest  diam- 
eter \a  Troia  before  backward,  and  its  posterior  surface  ia  larger  than  itH 
anterior.  The  ext«ruiil  inferior  angle  of  the  anterior  suiface  is  pro- 
longed buekward  between  the  amooth  siirlkee  tor  the  1n.peziuin  and  that 
for  the  second  mettumrpal  bone.  The  superior  surface  ia  quadrilateral 
and  articulatea  with  the  scttphoid ;  the  external  is  convex  for  the  tn- 
peiium ;  the  internal  articulates  with  the  os  ni^tnum ;  and  the  inferior 
concavo-convex  surface  with  the  second  metacarpal.  Hold  the  bone 
with  the  larger  non-articular  surface  toward  you  and  the  smooth  quadri- 
lateral articiDar  surface  upward  (for  scaphoid);  the  convei  articular  sur- 
{kce  (for  the  trapoxiuin)  will  point  to  the  side  to  which  the  bone  belongs. 

The  on  magnum  (os  capiUtum)  is  the  largest  of  the  carpal  bones,  leo- 
tangalar  below  and  rounded  above.  The  upper  eitremity,  or  hfod,  ar- 
ticiualea  with  the  lunar,  its  smooth  surface  extending  farther  behind  than 
infVont,  and  prolonged  upon  its  outer  side  for  t  be  scaphoid.  The  »«yA 
is  formed  by  depressions  anteriorly  and  posteriorly.  The  anterior  surface 
is  narrower  than  the  posterior.  The  posterior  surface  projectB  down- 
ward at  its  internal  inferior  angle,  Eitenmlly,  below  the  wirfacc  for  the 
scaphoid,  is  a  facet  for  the  trapezoid.  On  the  posterior  part  of  the  in- 
ner surface  is  a  vertical  facet  for  the  unciform.  Inferiorly  there  are  three 
facets,  the  middle  being  the  larger,  for  the  second,  third,  and  fourth 
metacarpal  bones.  • 

The  uneiform  (hook-like)  bono  is  wedge-shaped,  jrith  its  base  or  infe- 
rior surface  resting  on  the  fourth  and  fifth  metacarpal  bones:  its  apex 
points  np  and  out  and  artjcalatcs  with  the  lunar.  The  external  surface 
IB  vertical,  and  articulates  with  the  os  magnum  by  its  upper  posterior 
part.  Its  Hunero-inlcmal  surface  ia  concavo-convex  for  the  pyramidal: 
It  is  separated  from  the  inferior  surface  by  a  rough  border.  The  anterior 
surface  at  its  lower  and  inner  side  preDents  the  nadfarm  proeat,  pto- 
■  jeoting  forward  and  curved  slightly  outward. 
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THE    HAXn. 

The  catims  u  wholly  mrtilafrinODS  at  birth  :  rach  bono  a  developed  froni  ft  fl 
siugleivntTe  except  the  scBphoM.     Th»  nnclcOB  of  the  piai form  does  i    ■ 

prar  till  the  tweltth  ycnr,  the  Ulent  nf  &I1  primsr;  centrvis.    In  the  r<Dt.~ 

n«t>hi>id  has  normally  a  sceonH  (vrtilaginoDs  elRiuent,  which  may  develo])  a 
into  the  01  rmlrste  placed  on  the  back  nf  the  carpus  between  the  scnphoid.  os  1 
iiispitiin,  uid  trapezoid.  The  styloid  process  of  the  third  metsoiriukl  may  be  1 
stpsnil«d  BH  a  snpemnmeniry  bone. 

Descrilie  the  metacaTpOB,  or  boneB  of  palm. 

The  iDCl;u-]ir|)ii!i  siipjiurta  ihe  lingers  atxl  cimsiKis  of  five  lon^,  slightly  I 
diveraeiit  iKines.    They  ihrm  ihe  segment  of  a  trtLnsterse  arch :  their 
cariHil  e):ln;miiies  are  eipaniied  bases  and  their  digital  ends  are  rouiided 
heailfl.     I'fae  first  metscarpal  is  broad  and  short,  ihc  second  longest  of 
all,  while  the  third,  fourth^  and  fiflh  decrease  regularly  in  length.     The 
shaf\s  nrc  ciured  longitudinatly,  and  are  three-Bided,  presenting  n  pos- 
loior  snrface  and  anterioriy  a  median  margin  between  two  lalersl  sur- 
iws.     Tliey  &to  more  slender  near  the  carpal  ends  and  thicker  toward 
the  heads.     The  dorsal  surface  is  triangular,  being  bounded  by  lines 
which  proceed  Irani  the  sides  of  the  head  and  converge  in  the  second, 
third.  (Uid  fourth  meta<»rpBls  opposite  ihemiddle  of  the  carpal  extremity. 
The  Ahi(/k  articulate  with  the  proximal  phalanges:  (heir smooth  sorfaces 
bnutden  and  extend  futher  oa  the  palmar  than  on  the  donal  asfiect. 
On  each  aide  is  a  tubercle,  with  a  hollow  below  it  for  attachment  ot  the 
btend  ligament    The  carpiil  rxtTeTtiHiai  present  diatinctiona.     Thejirrf 
hone  has  a  saddlc-sbaped  articuLir  surface,  and  externally  a  prominence 
for  the  insertion  of  the  extensor  ossis  uietacarpi  poll.    The  shaft,  is  com- 
preMed  and  doisal  surface  convex.     On  the  palmar  surface  the  rounded 
ridge  is  nearer  the  inner  than  the  outer  border.     The  carpal  extremity 
of  the  utroHil  is  ndtched  for  the  trapezoid.     On  the  radial  side  is  a.  facet  ^M 
for  the  trapezium,  and  close  to  it  nn  impression  for  the  extensor  curp.  ^H 
rad.  long.    A  prominent  ulnar  lip  with  two  long  facets  is  the  distingnisn-  ^H 
jng  fenture.    The  ihird  bone  presents  a  glyloia  pToca»  on  the  posterior  ^| 
mdisl  ancle,  passing  up  behind  the  os  magnum,  and  helow  it  an  impres-    ^^ 
Mon  for  the  extensor  carp.  rad.  brev.    The  radial  side  has  one  facet  and 
the  ulnar  side  two.    Tlie  carpal  extremity  of  the  fourth  has  tvo  facets 


on  the  radial  side,  and  a  concave  Bcmiellititical  one  on  the  ulnar  side. 
~lie  J^A  has  a  saddle-shaped  surface  for  tne  unciform,  and  a  ttiiurofily 
n  the  ulnar  side  for  the  extensor  carpi  ulnaris.     There  is  only  one  oblit|ue 


ridge  on  the  dorsal  surface,  extending  from  the  radial  side  of  the  head  1 
to  the  ultuu  side  of  the  base. 

The  find  metacarpal  arlJcuUtes  at  its  base  with  1  bone. 

The  aet-und  tnetacarpal  articulates  at  its  base  with  4  bones. 
L  The  third  metacarpal  articulates  at  its  base  with  3  bones. 
L'liie  fourth  metacarpal  articulates  at  its  base  with  4  bones. 
EThe  fifth  metacarpaJ  articulatcB  at  its  base  with  2  bones. 

~  '    '  '  '         rresponding  metatarsals  anii:u\ul«  wAr  G 


» 


BONIS  OF  THE    IJIWKR    EXTREMm'. 

[  Describe  the  digital  phalanges. 

!  plialaiiges  lintomodia)  are  luurltcn  in  number,  three   for  e 

'  finger  and  two  tbr  the  thumb.  Thuae  of  the  Jint  rme,  five  in  number, 
l>  ire  dishtly  curved.  The  doisal  suriacc  is  tmzisversely  convex,  while 
\  the  pftlmar  is  flat  and  botmdeJ  by  rough  margins.     Th^r  metacarpal 

■  extremities  are  thick  and  present  a  transversely  concave  surface;  their 
I  distal  exlrcmitios  are  Buialier  and  divided  by  a  median  eruove  into  two 
\  condyles.    The  bones  of  the  miilille  row  are  four  in  imnitM'r,  and  smaller 

■  than  llic  ]ireceding:  their  proximal  articulur  surfaces  show  a  middle 
I  ridge  and  two  lateral  depressions.  The  distal  ends  are  like  those  of  the 
E|  first  row.     The  IrrmlHal  or  mii/ual  phalanges  are  Sve  in  number :  their 

■  proximal  eilreiuitiea  ore  like  those  of  the  middle,  but  with  a  depression 
m  in  Iroiit  for  the  deep  flexor.  Their  free  extremities  are  flat  and  expanded, 
1  and  raised  round  the  margins  of  the  paiuiar  aspect  into  an  ungual proceit. 

Wliere  are  the  seBamoid  bones  of  the  hand? 

One  pair,  each  i  inch  1 5  mm.)  in  diameter,  is  placed  in  the  palmar 
wall  of  the  nictacariw-phalanMul  joint  of  the  thumb ;  others,  single  or 
double,  may  oecur  in  the  corresponding  joint  of  the  index  and  Uttle 
fingers,  more  rarely  in  the  thini  and  fourth. 

Collectively,  the  phalanges  of  the  middle  linger  are  lonRest,  then  those  ol 
the  ling,  Index,  littlu  finger,  and  thumb.  lu  souie  liaods  tlie  iiidci  ia  longPT 
than  the  itng,  due  wholly  to  the  length  of  the  metBCarpal  bone. 

The  metacarpnU  and  ph>l»ngca  arc  formed  each  from  one  centre  for  the 
ihafl,  and  one  for  an  epiphyais.  In  the  four  inner  metacarpals  the  epiphyses 
are  at  the  beads;  in  the  metacarpal  of  the  thnmh  and  in  the  phalanges  the 
epiphyses  are  at  the  Imses.  The  so-called  first  metacarpal  therefore  reacmbles 
a  pbaiaai.  Tlie  ungniil  phalanges  are  peculiar  in  beginning  to  ossify  at  the 
diatkl  extremities  Instead  of  In  the  middle.  In  the  metacarpals  the  medal. 
,lary  foramen  is  on  the  radial  side  of  the  iialmar  surCaee.  and  the  canal  runs 
'toward  the  bsae ;  In  tlie  phalanges  and  first  metacarpal  the  canal  runs  toward 
"«  head  of  the  We. 

BONES  OP  THE  LOWER  EXTREMITY. 

The  lower  liinb  consists  of  the  bjiuiidi  or  J,i|>.  thkh,  ]f^,  and  fooL 

In  the  hanm-h  is  the  hip-l)uiie,  in  the  (hit'li  iho  lemur,  in  the  leg  the 

tibia  and  Ghula.  at  the  knee  a  large  scsaniuid  bone,  the  luttclla,  in  the 

foot  the  tarsus,  metatareus,  and  phalanges.     The  pelvis  and  hip-bone 

part  of  the 'lower  extremity. 


THE  PELVIS. 


Defldibe  the  hip-bone. 

The  hip  or  ixnwu'niiu  boi 
and  cowyx  form  the  pelvis, 
f  expnoiiea  above  and  below ;  t 
Copper. 


|c  The  aertahulum  is  on  the  ont«r  aspect  of  the  constricted  portion,  _ 
rBie  inferior  espauded  portion  is  jK-Tforoted  by  the  thyroid  or  Mim/t.  . 
faravifn.    The  bone  Bnovc  forms  part  of  the  abdominal  w&Il,  and  beloiF' 
part  of  the  true  pelvis.     In  early  life  the  iVjwm,  pvbf»,  and  ac/inim  aro' 
distinct. 

The  ilium  {ilia,  flunks;  3eum  is  a  part  of  the  small  intestine)  isthesu' 
perior  expanded  portion,  and  forms  less  than  two-fli)hs  of  the  acetnb- 
alum.  Tii\a  portion  is  limited  anteriorly  and  posteriorly  by  njari^ina 
which  diverge  at  right  itngles  Irom  each  other,  and  superiorly  by  the 
arched  rmr  i^fhe  Hiiim.  .In  front  the  crest  is  concave  inward  and  behind 
it  is  wint-ave  outward  :  there  is  a  marked  external  prtHection  in  ihe  ante- 
rior third.  On  the  crest  are  external  and  internal  lips  and  a  medial 
ridge.  The  anterior  extremity  projects  as  the  aiifcri'or  mjierior  spine, 
below  it  is  a  concarit^,  the  Ut$er  iliac  notch,  and  below  tliat  the  antcriot 
iu/er&ir  tpiiie.  Behind,  the  projecting  extremity  of  ihe  crest  is  calle^fl 
Ihe  jMtterior  *tqitrior  tpint,  separated  hy  a  small  notch  from  the  pt)«ti-- 
rior  inferior  «]itn«,  below  which  is  the  t/real  nciiih'c  (ilio-sciatic)  nolcfi. 

The  rxlimal  mrjaer  or  dortum  ilii  presents  three  curved  gluteal  linta. 
The  posterior  or  mperiar  one  commences  2  inches  in  front  of  the  poste- 
rior sui)erior  spiQe.  and  car,-c8  down  and  forward  to  the  back  part  of  the 
ilio-sciatic  notch.  The  middle  glutral  line  begins  in  front  about  1 1  inches 
behind  the  anterior  superior  sjiine,  and  arches  back  and  down  to  the 
upper  part  of  the  notch.  The  inferior  glutral  line,  less  Strongly  marked, 
commcncesjust  above  the  anterior  inferior  spine,  and  passes  back  to  the 
fore  nart  of  the  notch.  Behind  the  posti^rior  line  is  a  semilunar  surface, 
rough  uhove  for  the  Hlulena  maximum :  the  sickle-shnjied  space  between 
the  posterior  and  middle  lines  and  iliac  crest  is  occupied  b^  the  gluteus 
medins ;  the  gluteus  minimus  is  between  the  middle  and  inferior  lines. 
Just  above  the  acetabulum  is  an  elongated  mark  for  the  reflected  head 
of  the  rectus  fenioris. 

The  internal  surface  is  divided  into  two  parts:  ihc  ant 
the  iliac  /imii  or  venter  ilii.  To  the  inner  side  of  the  anterior  inferior ' 
spine  is  a  shallow  groove,  the  greater  iliac  notch,  which  lodges  the  ilio'' 
psoas  muscle:  the  inner  boundary  of  the  groove  is  the  itio-pectineiil  enA- 
nncr,  marking  the  junction  of  the  pubis  and  ilium.  The  posterior  part: 
[tacral  surface)  is  again  divided,  presenting  from  below  upward  (1)  a 
smooth  surface  in  the  tme  pelvis,  scpnraled  from  the  iliac  fossa  by  the 
itme  portion  a!  the  Uio-pKetiHeal  tine;  ['2]  iheiiarii!)ilnr  mr/aee,  for  articu- 
lation with  the  sacrum ;  (3)  dejircssious  iin  the  ilinc  tutierngiffi.,  for  the 
fMwterior  sacro-iliac  ligament;  (4)  a  rough  surface  giving  origin  to  the 
"Kttlox  and  multifldus  spinee  muscles. 

F  Tbc  iliac  emt  gives  attacbmeut  by  its  out«r  lip  to  the  tensor  vaslnc  fi^m- 
■.  obi  in  a  us  « I  turn  lis.  Utlmimus  dorai,  and  fascia  lata;  by  its  inidille  rldgs 
"leobliqaiu  inlcrnus;  by  lis  inner  lip  toths  tniiiaveraftlis,  <|im<lnitUB  lum- 
u.  (<recl(iriip<iiH>,  anil  iIIhc  l^scia.  To  the  an  (prior  superior  s|>iuL'  isitttiwUtA  .. 
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78  BONES   OF  THE    LOWER    RXTREMITV. 

head  of  the  rectus  :  juet  below  this  is  an  impressiun  for  Ibe  ilio-remoral  II  . 
meiit.  The  iliac  part  of  the  ilio-pettincal  line  givvx  sttacbmcnt  to  the  IIU 
Mid  obtuntur  fMcie  uad  tenduu  of  the  psoas  parvus. 

The  oa  piihis  forms  the  anterior  wall  of  the  petvLa,  and  bounds  the 

thyroid  fontmen  above.     It  forms  about  one-fiftb  of  tbe  acetabulum :  at 

itK  inner  uxireiiiiiy  is  a  long  o\'ul  3urfa(%  marked  by  tntnsvcr^  ridjies  or 

[]i|i|iU-likf  |in"c,-wes  for  artiuulation  with  ihe  opposite  booe  ;  the  juno 

<ifit '\' i]\-' •ipin. Ill/n't  pubin.     The  pari  passing  down  and  out  trom  [he 

-yriii'lii.-i- i';   rli.'   ilmc-iii/iag  ramw ;_   tne  Upper  part  is  the mipe/w  or 

ii!-<-iiiliii.,  I'li.iiiis- :  and  the  flat  portion  between  the  muii  is  uieboiii/. 

'I'he  iielvic  siirtace  of  the  body  is  BUiooth,  the  anterior  surrace  rough. 

Tlie  upper  extremity  of  the  symphysis  is  the  angh;  extending  out  from 

this  on  the  superior  border  is  the  crett,  terminfiting  in  the  rjiinf.    The 

liaefttiliiif/  mmim  is  thin  and  flat,  and  joins  that  of  the  ischium  at  the 

pulto-iKhiatic  tiiheriMity.     The  tupmor  nmtiu  be(»mes  jiriamutic:  iu 

superior  border  is  the pubie portion  of  the  ilio-peeliaail  Inie,  running  from 

the  spine  of  the  pubis  to  the  ilio-pwtineal  eminence.     The  trianguUr 

surface  in  front  of  this  line  ^ves  origin  to  the  pectineus  muscle  :  below 

is  the  oblitralor  crest,  extending  from  the  pubic  spine  to  the  margin  of 

the  acetabulum.     Behind  the  outer  part  of  the  crest  on  the  inferior siir- 

I   face  of  the  ramus  is  the  obtunitor  ffmovi:,  directed  from  behind  forward 

[  and  inward  :  it  is  limited  by  the  inferior  and  superior  olituralor  tuherrlrt. 

The  pubic  crest  givea  origin  to  part  of  tbcont^oined  tendon,  the  pyramidalia 

and  rectus  abdominis.    To  the  pubic  spine  is  inserted  Poujiart'E  I  i  gum  cut  and 

the  outer  pillar  of  the  external  abdomiual  ring.     From  tlio  front  of  Ibe  pubic, 

in  th«  anglo  bctwoeu  the  crest  and  symphysis,  lisra  the  addactur  longtis  mns- 

ola,  and  uelovr  this  the  adductor  hrevls  and  part  of  the  addactor  nia^us. 

Inteniai  to  tfaeso  Uie  gracilis  la  attached,  and  external  the  obturator  citcmut^ 

FostHriorly  the  pubis  gives  attachment  to  the  obturator  inlernus:  above  ''  *~ 

'  is  sometimes  a  faint  lino  passing  from  the  upper  margin  of  the 

T  Mneu  to  the  lower  end  of  thu  ayniphysis:  the  levator  a ui  musclo  is  attached' 

'   It)  aud  the  obturator  aud  recto-vesical  fiucis. 

The  McA/iHH  forms  the  lower  and  baclc  port  of  the  hip-bone,  bounds 

I  tlie  thyroid  foramen  below,  and  forms  over  two-Gtlha  of  the  acetabulum. 

I  It  presents  a  inulu,  and  below  this  a  tidtrrmily  continued  forward  into  tlic 

I  ■  Yomta.     The  body  has  throe  surfaces,  external,  intcmnl,  and  posterior. 

I  !rhe  fxleriial  ttir/uee  helps  form  the  acetabulum ;  below  this  and  above 

1'  tiie  tuberosity  is  a  horixontal  groove  for  the  tendon  of  the  obtiUMlor  ex- 

L  ternuB  muscle.    The  internal  tar/acc  is  amootli,  and  forms  part  of  the 

I  wall  of  the  true  pelvis.     In  front  it  Is  separated  from  the  ihao  fuesa  by 

I  ihe  iliac  portion  of  the  ilio-i>ect.  Hike,  but  behind  the  junction  of  the 

jhuim  and  ilium  does  not  reach  that  line.     The  posterior  mr/aex  is 

'irilaterai,  getting  narrow  below,  and  continuous  with  the  tuberosity, 

lit  preeents  a  part  of  the  groove  for  the  obturator  extemua.  aud  sup- 

jmiB  the  pyriformis,  the  two  Kemelli,  and  the  obtural^ir  iiitemns. 

Ob  the jiouteriot  border  is  the  nfimc,  prujocting  back  and  in,  and  furn^^ 

S  the  iaterior  limit  of  the  ilw-tCMtic  liotdt. 


H 


1 


The  mutll  tdafic  notrh  is  between  the  spine  and  tuberosity.  The 
tuUroxit^  presenta  two  lips  nnd  aa  islennediate  space.  The  cxlemidlip 
^vtH  Bitacnment  to  the  <iuadratiis  femoria  and  adductor  magnus;  the 
inner  lip  to  the  falciform  poitioQ  of  the  ^reat  socro-sciatii;  ligament^  and 
more  aiil«jiarly  to  the  transTerens  perinei  and  ereplor  penis.  The  inter- 
mediate apace  is  divided  into  two  portions :  the  anterior  part  attaches 
(he  adductor  magnus  externally  and  great  sacro-scintic  ligaiuunt  in- 
lemallj ;  the  posterior  part  has  two  facets,  an  upper  and  oater  for  the 
semimembranosus,  a  lower  and  inner  for  the  biceps  and  semi  tend  inosus. 

The  Tamil*  joins  the  descending  ramus  of  the  pubis  at  the  inner  side 
of  the  thyroid  toramen.  Its  outer  surface  gi\-e8  attachment  lo  the  obtu- 
rator eiternus,  addui-lor  magnug,  and  gracilis.  The  crus  penis,  and 
•boTe  that  the  cunstrii'tor  urethne,  are  attacbed  to  the  inner  border. 

The  aeeluOiJiivi,  or  cotyloid  cavity,  is  cup-shaped,  and  looks  out, 
down,  and  forward,  It  is  nearly  surrounded  by  a  prominent  rim  which 
picsculs  three  dcpresHona — a  slight  one  anteriorly  and  posteriorly,  and 
the  eviyloid  notch  beliiw.  In  the  lateral  and  upper  parts  of  the  cavity 
i»  a  brt^  horseshoe-aliaped  arfjcular  surface.  From  the  anterior  comer 
of  the  horsesboo  run  two  lines,  one  up  and  forward  as  the  obturator 
crest  to  theuubic  apine,  the  other  backward  to  the  aupcrior  obtura 
tubercle.  Tbe  central  part  of  the  cup  and  the  notch  are  depressed 
(foam  ouclabuli),  and  contain  fat  and  the  interarticular  ligament.  This 
DoD-arttoalar  surface  belongs  mostly  to  the  ischium. 

The  thf/niid  or  oijturator  foramen  (foramen  ovale)  is  internal  lo  and 
below  the  acetabulum.  It  is  nearly  oval  in  the  male,  more  triangular  ' 
the  tcmalc.  It  is  closed  by  fibrous  membranes,  except  in  the  region  of 
the  obturator  groove  in  its  upper  margin. 

The  hip-bane  u  itroniceit  along  lines  of  greatefit  pressure.  There  is  a  tblek 
bar  on  the  ilium  ft'om  the  auricular  surface  to  the  aoetabnlum.  also  a  Bocond 
in  the  lachinm  and  Its  tubcrosily,  aud  another  running  up  from  the  Hcelsbulum 
to  the  moat  prominent  part  of  the  rreat.  Tbe  iliac  fossa  and  floor  of  the  ace- 
labylom  are  very  thin  :  vaecular  foramina  perforate  the  thickest  parts  of  the 
*'~ie^  Tbero  may  be  an  accessory  ItKhial  spine  in  the  grcAt  sacro-Bciatie 
The  pelves  of  most  Javanese  women  present  a  prfaurieular  snlcua  foe 
irioT  aacro-iliac  ligament,  rarely  developed  in  European  women. 

Tbe  oa  Innominatum  is  developed  from  eight  or  more  centres  in  threu  prin- 
'  al  pleOB,    By  the  seventh  or  oightb  year  the  three  pieces  are  separated  by 
_  .'-aluipcd  cartilage  in  tbe  acetabnlnm,  which  hegins  to  ossify  by  the  twelfth 
jear  fniRi  wvenil  centres:  the  moat  couslant  gives  rise  to  a  triangular  < 
latnti,  which  forms  tbe  whole  of  the  pubic  portion  of  the  articular  a 
Brtwefu  the  Ilium  and  ischium  are  some  irregular  nodules,  aud  a  lamina    ] 
til*  Iliac  and  ischial  iiortioDS  of  the  articular  surface.    Secondary    ' 
—  '-■■- oftheil-- —   ■■       ' 
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Oeaciibe  tb«  pelvia  aa  a  wliolo. 
The  ptM*  (ba«n)  is  composed  of  four  hones — two  ussa  innom\u&\&,  . 
—  ——in,  and  coccyx.    It  is  divided  into  two  ports  by  a  p\uae  v'*^™^, 
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through  the  sacral  promontory,  ilio-pectineal  lines,  and  upper  border  4 


I 


through  the  sacral  promontory,  ilio-pectmeal  unes,  and  upf^r  b 

Siupuyaia.     Thia  omJe  is  the  inlet  or  brim  of  the  true  vrlvU :  I 
ove  it  really  belongs  to  the  abdomen,  but  is  calk-d  uitfnlsf  ..    .^^  _. 
pelvis.    The  jwlvic  outlet  presents  three  large  prominences,  the  catxm 
and  tuberosities  of  the  ischiEi.     Beneath  the  syniphyus  and  belwecn  tni 


ischial  tuberosities  is  the  nubpubic  arch;  behind  the  tuberosiues  a 
sacra -seiatic  notches. 

What  is  the  position  of  the  pelvis  ? 

In  the  erect  atihude,  with  ihc  heels  together  and  toes  turned  out 
plane  of  the  brim  forms  &1°  with  the  horizontal,  that  of  ibo  outlet 
The  base  of  the  sucnim  is  about  3j  inches  above  the  upper  margin  nf 
the  symphysisj  and  the  tip  of  the  wvcyx  nbout  i  inch  above  the  apex 
of  the  Bubpupic  arch.     The  saerum  looks  down  and  forward,  and  is  the 
inverted  keystone  of  an  arch,  as  its  pelvic  surloce  is  broader  than  the  , 
dorsal :  it  is  held  in  plaee  chiefly  by  hgameuts  and  by  a  slight  bony  pr»J 
jection  into  the  iliau  articular  siirmce  (Fig.  12). 

What  are  the  differences  according  to  sex  ? 

In  the  female  the  bones  are  more  slender  and  niusoular  impresiona 


■M 

•r 


less  marked  ;  the  height  is  less,  breadth  and  capacity  greater;  but  the 
false  pelvis  is  relatively  narrower  than  in  the  male.  The  sacrum  ia  wider 
and  fiatler,  less  prominent,  the  subpubic  arch  is  wider,  about  90°  (male 


is  T&°),  and  the  space  between  the  ischial  tuberosities  is  greater.     The 
thyroid  foramen  is  bro-ider  and  more  tnangular  in  the  female,  nearly 
I  oval  in  the  male. 


or  ilia,  itntigbtneas  of  ischial  tuboroaitics,  aud  ahortues 
pelvU  of  the  kaugaroo  is  so  bdiuII  ttukt  tha  youuK  ure  uoru  woen  i)  incnes 
long,  and  plafutd  in  a  pouch  ou  tbe  abdomeu  of  the  mother,  with  Uio  nipple 
firmly  fined  in  their  mouths. 

THE  SAORUM  AND  OOOOYX.     (See  FahrFeri^ra',  p.  28.) 

THE  THIGH. 
Describe  the  femur. 

The  femur  (ihiph  bone)  is  the  lorj^t,  longest,  and  strongest  bone  of 
the  skeleton.  In  the  erect  position  it  inclines  inward  and  stigb ill' back- 
ward. It  is  divisible  into  a  superior  fatrrmitji^  inclndine  head,  nrrk,  and 
two  Irochanten;  thitft.;  and  m/erior  exfnwitff,  esfHuided  into  crfimai 
•Wi  internal  cow&r^  and  e^roriWWm. 

The  neek  extends  upward,  inward,  and  slightly  forward,  being  set  upon 
'the  shaft  at  an  angle  uf  1 25°.  It  is  niiujireased  from  before  baekwud, 
is  brood  at  lis  base,  bei'oniee  rounded  at  its  siniiTuil,  and  cnlareeil  as  it 

ilia  the  head.    It  is  shorter  above  and  in  front  than  below  and  liehind. 
iurly  it  asuaHy  ahows  a  shallow  groove  for  the  obtarator  eslenius 


w^ 


Reasons  for  a  neck  are—  ( I )  to  transmit  shock  through  an  arch 
nxno  tor  adductor  muscles;  (3)  mom  for  [lelvii?  nium.-]es  to  femur. 
"he  head  ionnn  more  than  half  a  sphere ;  its  posterior  inferior  qi 
rant  shows  a  depn^eion  (fossa  eopitie),  the  fore  part  of  which  { 
Mtachniifni  to  the  inlerarticular  ligament  ^lig.  teres)  of  the  joint, 
this  hollow  are  one  or  two  vascular  foramina. 

The  ffrtat  trodumter  (to  turn)  is  a  thick  process  prolonged  upward  . 
a  Ime  with  the  external  surface  of  the  shaft  to  a  level  about  j  or  i  inch 
below  the  head.     In  front  it  is  marked  b^  a  broad  depn^sion  for  the 
ginieus  minimus.     Exlemully  an  oblique  Ime  runs  downward  and  for- 
ward, indicating  the  inferior  border  of  the  eluteua  medius  jnBertioiL 
lower  down  w  a  horizontal  line  continued  to  the  hihnrle  of  Ihe /anwf^ 
which  is  ntnated  in  liontat  the  junction  of  the  neck  wltb  the  tuberosity? 
(he  tubercle  is  the  meeting-place  of  five  muselea — vaatns  exlemus,  glutei  " 
minimus,  obturator  intemus,  and  two  gemelli.     Internally,  at  the  ba 
of  the  trochanter  and  rather  behind  the  neck,  is  the  difp'tal  /fmen,  givii 
attachment  to  the  obturator  eitemus  tendon.     Alsove  and  in  front  i 
thb  in  the  insertion  of  the  obturator  inleniu^  iind  gemctii  m(it<clea 

The  upper  border  of  the  trochanter  is  narrow,  and  prew'iits  an 
mark  for  the  pyrifonuis.  The  posterior  twrder  is  prominent,  Hnd 
liouous  with  the  potttrior  ivlertrockanteric  line,  limiting  the  neck  _post 
rioriy.  Above  the  centre  of  this  line  is  the  tni/ervU  o/  the  qiiiulrofi: 
for  attachment  of  the  upper  jwrt  of  the  qiiadratiis  femoris ;  sometirai 
«  h'nra  qtiadriiH  nacses  vertically  down  from  the  tubercle. 

The  tiiiatt  truchanter  is  a  pyramidal  eminence  projecting  from  thftL 

ero-iritemHl  as[reet  of  the  bone  at  the  junction  of  the  neck  with  thsfl 

!i,     lis  apex  gives  attAchment  to  the  ilio-peoas  tendon.  ' 

Anteriorly  the  neck  of  the  femur  ia  separated  Irom  the  shaft  by  thBt 

antrriar  inlertroelutrtteric  line,  which  is  the  upper  part  of  the  uphal  lit  " 

ldoe«  not  connect  the  trochanters) :  it  commences  at  the  tubercle  of  tl_, 

feniQT,  and  runs  down  and  in  a  finger's  breadth  in  front  of  the  small  tr(H^ 

chanter :  it  ^vcs  attachment  to  the  capsular  ligainent,  the  united 

""vJ  vaatuB  intemua  muscles. 

The  *htt/l^  is  arclic<]  willi  its  convexity  forward :  toward  the  middle  it 

imrtly  ej^lindrieal,  and  expanded  below.    It  presents  anterior  and  lateral 

"^ — >«  without  definite  lines  of  demarcation.     All  these  surfaces  are 

rl  by  the  crurcns  and  vasti  muecles.     Behind  the  lateral  surfaces 

Kt>antcd  by  the  liiint  a»p/fra.     This  is  a  prominent  ridee  extending 

ig  ihe  middle  third  of  the  shaft,  bifurcating  above  and  below.     The 

»iial  lip  is  iiroloneed  up  to  the  great  troohan(«r:  its  upper  end  is 

pn^ly  marked  for  the  gluteus  maximus.  constituting  the  gtatait  ridue, 

~  mner  lip  winds  round  below  the  iiuhU  Iroc^liunter,  merging  into  the 

ior  intcrtrochatileric  line  and  forming  tlie  lower  part  of  the  spiral 

. .  n^ag  from  the  Inner  lip,  a  third  line  parses  up  to  the  small  tro- 

_inter  and  ^voa  attochnient  to  the  pectincux. 

luferiorly  two  liiw  are  prolonged  to  the  condyleB  as  llie  ialenuil 

\al  fuj/riicaiiifylar  Hunt,  eaeloaing  (iie  flat  poplittal  tuxfaet  n| 

t—A, 
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.Jemiir,  The  inner  line  is  iatermpted  where  ihe  remoral  veesek  lie 
WLiDst  the  bone,  and  terminates  belon  in  the  mhhirlor  tiihrrde.  Abore 
t£e  eenliv  of  the  lines  aspeiu  is  the  medullary  turamcD,  dii<ect«<l  npward ; 
&  secvnil  may  exist  near  the  lower  eDtl  of  the  bone. 

To  thi'  inuM  lip  of  the  liaea  aapera  is  attached  the  vastns  iatorons,  to  the 
0Uti;r  1i|i  the  vastus  cilerooB,  and  diafianall?  between  the  two  the  adductor 
magnas.  Between  the  adductor  magnus  and  vaBtns  eiternuB  are  the  glnteag 
maxiiuDa  and  short  head  of  the  bioapa;  between  the  addurtur  magnaa  and 
vastus  iuteruDS  are  the  iliueos,  pectineuH.  odduotur  brevig.  and  adductor 
longus.  At  the  lower  )iart  of  the  popliteal  space  above  each  condylu  U  the 
origio  et  utie  head  of  tlie  gastrocncmiuB.  and  externally  lit  the  plantaris. 

The  inferior  ettremitu  presents  two  rounded  eonJula,  united  in  front, 
W  sepontted  behind  by  the  intermnJylur  iittlck :  the  eslernal  is  broader 
and  more  promiDeot  in  ^nt^  the  internal  longer  and  more  prominent 
internally.  Tlie  inner  aspect  of  this  condyle  and  the  head  of  the  femur 
fac«  nearly  the  same  direction. 

The  inferior  surfLiccs  of  the  two  condyles  are  on  the  some  level  in  tlie 
natural  position  of  the  femur.  Opposite  the  front  of  (he  inlereondylar 
notch  the  whole  articular  snrlace  is  divided  by  a  faint  transrerse  groove 
OR  cStJier  «de  into  three  patta — a  convex  earface  on  either  condyle  fur 
the  tibia  and  a  grooved  anterior  surface  for  the  patellar. 

The  paltilar  mr/acf  is  trochlear  in  form,  marked  by  a  vertical  hollow 
and  two  lips:  the  external  portion  is  wider,  more  prominent,  and  rises 
higher.  The  tll-ial  surfaov  are  nearly  parallel,  but  the  internal  one 
turns  outward  to  meet  the  patellar  surlhee.  The  exposed  lateral  surface 
of  each  condyle  presents  a  tuberosity  or  epieoniiyfe  for  liKauentous  at- 
tachment. The  external  is  the  smaller:  above  it  is  the  impression  for 
the  outer  bead  of  the  gastrocnemius ;  below  and  behind  it  is  an  oMiauo 
noove  endinj'  inferioriy  in  a  pit  from  which  rises  the  popliteus  muscle; 
Its  tendon  sinks  fully  into  the  groove  onlj-  when  the  knee-joint  is  flexed. 
The  inner  head  of  the  gastrocnemius  rises  from  the  upjier  part  of  the 
inner  condyle. 

The  intrrcoHilj/lar  fo»»<i  presents  two  impressions  for  crucial  ligaments: 

that  for  the  anterior  ligament  is  on  the  posterior  part  of  the  inner  aur- 

fkce  of  the  external  condyle ;  that  for  the  posterior  ligament  is  on  the 

fbre  part  of  the  external  surface  of  the  inner  condyle. 

The  cancellous  tissno  at  the  upper  end  of  the  femur  is  arranged  in  a  sjrstem 

' "  pressure  lamellie  "  and  *'  tension  lametlte  :  "  the  former  spriug  from  the 

lUerBide  of  the  neck  and  ascend  to  the  head  and  lo  the  great  Irorhaoter: 

ese  are  eroased  at  rinfat  angle*  by  the  tension  lamollie,  which  start  from  tha 

iter  side  of  the  abaft  and  paaa  upward  and  inward.    The  ennrave  aide  oT 

neek  is  further  slreiiKthencd  by  a  vertical  pUtc  of  compact  tinne,  the 

„.ir/naBralr,  juit  in  fhint  of  the  small  trochanter. 

llic  average  length  of  the  adult  European  femur  is  IB  inches  for  the  male 

■  '  17  inches  for  the  fi-iuale  ;  Is  .373  of  the  slalurv.  and  Its  proiHirtiun  lo  the 

as  is  100  :  Tl.     The  inctiiiatian  nf  the  femur  is  Sf  with  the  sBKittol  plane 

'o  bnltn  approach  each  ullier  lielow)  and  &°  with  the  froutal ;  It  Is  also 

la  A  diKCtiou  opposite  to  that  <if  the  bnmeriis. 


slwrnr^  pteeent _. 

In  place  of  or  in  adititiou  to  the  rid^  thorritiB]'  beafoaahgpolroehaiilerica. 
A  mkrked  devcloiinient  of  the  liiit^a  aspcnt  givua  apitialered  fcmnr.  Tho  ad- 
dnttor  tnborole  xan,y  be  nr  Inrge  sixe. 

The  femur  is  drerloptd  Irum  one  priumry  centre  aud  fuur  epiphjfses ;  mora 
or  growth  ID  Jenglh  dopclids  upou  the  lower  epiphysis,  as  it  unites  last. 

Describe  the  patella. 

The  patella,  or  knee-pan,  is  n  sesamoid  bone  developed  in  the  tendon 
of  the  iHiiulHccpa  extcDsor  cntria.  It  is  somewhat  triangular,  with  iia 
Bj«x  below.  lis  anterior  Hurface  is  convex  and  striated  and  pierced  by 
raa«ilar  foramina.  The  superior  border  is  broad  and  sloped  from  behind 
downward  and  forward,  ana  gives  atlAchment  to  the  rectus  and  entreua 
purliona  of  the  quadriceps  extensor. 

The  puslcrior  surliice  of  the  bone  presents  two  vertical  and  two  trans- 
TOse  ndges:  one  vertical  rid^  is  close  to  the  inner  margin;  tlic  other  is 
diatincl  and  divides  tlie  surface  into  two  parts,  the  external  of  which  is 
the  larger  and  traosverselv  concave,  the  inner  smaller  portion  is  CDnvex. 

The  faint  transverse  riagea  divide  the  articular  surface  into  an  upper 
two-Mxths,  a.  middle  tbree-sistbs,  and  a  lower  one-sixth.  In  usual  ex- 
tension the  lower  one-sixth  is  in  contact  with  the  femur,  in  mid-flexion 
the  middle  three-sixths,  and  in  extreme  flexion  the  up[)cr  two-sixths:  also 
in  extreme  fleiiori  the  thin  marginal  facet  is  the  part  in  contact  with  the 
tnner  CMndylc.  Below  the  articular  surface  is  a  rough  triangular  area  ; 
the  ligamcntum  patellae  springs  from  the  apex. 


1 


n  the  quadriceps  ten 


THE  loEQ. 
Describe  the  tibia. 

The  tibia  (flute),  or  shin-bone,  is  the  inner  and  anterior  of  the  two 
Imncs  of  the  leg.  and  transmits  the  weight  of  the  trunk  to  the  loot.     It    I 
articulates  with  the  lemur,  fibula,  and  astrogalua ;  has  a  shaft  and  two    ' 


The  mprrior  tatrmtitu,  or  head,  is  thick  and  broad  transversely.     It 
fonua  on  each  side  a  liditrotity,  on  the  upper  aspect  of  which  is  a  con- 
c»»e  Mticular  surface  for  the  oondyles  of  tlie  femiu".     The  intrriiirl  liilirr- 
imtji  IB  Inrgcr  than  the  external,  and  marked  posteriorly  by  a  horiionlal 
gxmfve  for  the  semimcmbranosuB.    llie  celtniuf  tubrmi'ly  at  the  june- 
tinn  of  the  anterior  and  outer  surfaoeB  forms  a  prominent  tubca-lo  for   I 
the  inwrtiun  of  the  iho-tibial  band ;  below  this  are  often  attached  a  few  I 
fitffva  of  ihe  extensor  longus  digilorum  and  of  the  biceps.     At  the  po»-  j 
lerior  and  an<Ier  part  is  a  flat  articular  surface  for  the  Bb\\\&,  Vws.\v\at 
duwn,  uut,  and  Iwek.    The  inli'nw)  coni/ylur  surface  ia  o\a\,  iuotc  \\ia 
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lowed  than  the  external,  anil  longer  ;  the  external  is  neariv  circular,  con- 
cBve  from  side  to  side,  and  more  or  less  convex  frsm  before  backward  ; 
it  is  prolonRed  a  little  posteriorly  where  the  popliteus  glides.  The 
periphery  of  each  articular  surface  is  flattened  for  the  seiniluniir  fibro- 
cartilage. 

Between  the  condylar  parts  is  an  interval  depressed  in  front  and  behind 
for  attachment  of  crucial  lisaments,  and  elevated  in  the  middle,  tiiruiinu; 
tbe  ^iiif,  the  summit  of  which  presents  two  compressed  tubercles  with 
U  interveninE  hollow.  The  depression  behind  the  spine  is  continued 
into  the  popliteal  notch,  which  separates  the  tuberusitjee  posteriorly. 
Anteriorly,  at  the  junction  of  the  head  and  shaft,  is  the  laftrreU  or  itiile- 
rwr  hilierositif  for  attachment  of  the  ligamentum  patellce. 

The  nhafi  19  three-sided,  dimtnlshin;!;  in  ^e  as  it  dcsoonds  for  about 
two-thirds  of  its  length,  and  theo  mcrcaaine  a^in.  The  iitternal  mrfnce 
is  convex  and  nearly  subcutaneous.  At  Ine  mner  side  of  the  tubercle 
are  the  insertions  of  the  gracilis,  seniitendinoBus,  and  double  insertion  of 
the  aartoriiis.  The  aul'rinr  boriier  runs  sinuously  from  the  tuben.-)e  to 
the  front  of  the  inner  malleolus :  ils  upper  two-thirds  is  rhe  cre»l  of 
thf  Utiia,  its  lower  third  is  smoolh.  The  cxlmiat  mir/iter.  is  hollowed  in 
ita  upper  two-thirda,  where  it  lodges  the  tibialis  anticus;  below  this  the 
surface  turns  forward  and  is  covered  by  the  extensor  tendons.  The 
upper  third  of  the  posterior  surface  is  crossed  obliiiuelj'  by  the  popiiifnl 
or  oliliqiie  line,  running  down  and  inward :  it  gives  origin  to  the  soleus. 
Above  it  is  a  triangular  area  occupied  by  the  popliteus;  below  it,  in 
the  middle  third  of  the  shaft,  is  a  longitudinal  ridge  marking  off  two 
portions,  an  inner  for  the  flexor  long,  dig.,  and  an  outer  for  the  tibialis 
posticus.  Below  the  oblique  line  a  large  medidlnry  canal  runs  down- 
ward, The  posterior  surface  is  sepam[«u  from  the  internal  bv  the  inlrr- 
nal  border,  which  is  most  distinct  m  the  middle  third,  from  the  external 
surface  by  the  erfemal  bonier  or  tnteroiarovi  ridqe. 

The  inferior  extremity  is  broad  from  side  to  sLde,  and  projects  down- 
Ward  internally  lo  form  the  i'n7irr  mnllrolax.  This  malleolus  is  marked 
posteriorly  by  a  groove  for  the  tibialis  posticus  tendon,  and  more  exter- 
nally by  a  depression  for  the  flex.  lone.  poll.  The  estemal  surface  of 
the  extremity  is  hollowed  for  the  fibula,  and  rough  for  ligaments  except 
ftloug  the  lower  border.  Iteluw  is  an  articular  surface.  i|uadriUteru, 
_  oonoave,  narrower  behind  than  in  front.  It  shows  a  slight  median  ele- 
LTation  separating  two  lateral  depressions.  Iniemally  the  cartilaginous 
ttirfttce  is  continued  upon  the  inner  malleolus. 


comprMswi  latrrally.  «o  lh»t 
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Describe  the  fibnla. 

The  filiiUa  (elaap),  or  peroneal  bone,  nearly  equals  the  tibia  in  length;  I 
itn  purpose  in  the  leg  is  mainly  for  elnsticity.  lis  shah  is  convex  back-l 
wanl,  auii  its  lower  extremity  ia  placed  a  little  in  advance  of  the  upper.   ■ 

The  upper  fxirKmitg,  or  fifnd,  ia  proloneed  npward  at  its  bauk  parti 
bto  the  th/loid  pfocem ;  inside  this  is  a  facet  looldng  upward,  inwan],    f 
ftnd  forward  for  articulation  mth  the  tibia;  more  extemall|r  is  a  slight 
excavation  for  the  biceps;  the  peroneus  loneus  is  attAehed  in  front  and 
soleus  behind.     A  somewhat  constricted  part  oelow  the  head  is  the  nrat". 

The  lower  extremity,  or  aUemal  maUeohui^  ia  pyramidal  and  longer  than 
the  mtemal  malleolus;  internally  it  shows  a  triangular,  smooth,  articular 
sorfoce  for  the  astrugvluB,  and  behind  this  a  depression  for  the  posterior 
band  of  the  eitemanatcial  ligament. 

Posteriorlv  is  a  shallow  groove  for  the  peroneus  longus  anil  brevis 
tendons.     Externally  this  extremity  is  convex  and  snbculaneous. 

The  ifuf/l  presents  four  surfaces — anterior,  posterior,  internal,  and 
external ;  and  four  borders — a ntero- external,  antero-intemal,  postero- 
external, and  postero-intemal  (Gray}. 

The  aiilero-exlfmal  border  begins  in  front  of  the  head  and  bifurcates 
below  to  embrace  the  triangular  subcutaneous  surface  of  the  external 
malleolus:    this  border  is  between  tlie  peroneal  and  extensor  mnscleg. 

The  itn/ci'o-iiitfmal  bonier,  or  inleroueoat  ridge,  is  close  to  the  pt«- 
ccding  and  parallel  with  it  in  the  upper  third.     It  terminates  below  at 
the  a|i(!X  of  a  rough  surface  just  above  the  articular  facet.   The  attached  ^^ 
inicrucseous  membrane  aeparates  the  extensors  in  front  from  the  tibialis  ^| 
posticus  behind.  ^H 

The  po*tfTo-exfem/it  border  commences  at  the  base  of  the  styloid  pro-  ^H 
«8S  and  lerniinates  below  in  the  posterior  border  of  the  extenial  mal-    ^^ 
leolns.     It  ia  directed  out  above,  then  baci,  then  slightly  inward  below. 
It  separates  the  peronei  from  the  flexor  muscles.     The  postero-intrrnnl 
border,  or  Mique  line,  commences  inside  the  head,  and  ends  by  joining 
tJie  inleroaseous  ridge  in  the  lower  fourth  of  the  hone.  — 

The  anterior  surfaee  is  very  narrow  above,  broader  and  grooved 
below;  to  it  is  attached  the  extensor  prop,  poll.,  the  csli'ns 
ditt..  and  peroneus  teiriuB. 

The  ej'trraal  ntrfnce  is  directed  outward  above  and  backward  below, 
mil  is  occupied  by  the  peroneus  brevia  and  longus  muscles. 

The  inirmul  mrfaet  between  the  antero-intemfj  and  postero-inlenial 
bonlen  is  grooved  for  the  tibiiilia  posticus. 

The  ptmtrrinr  mrfaa  looks  backward  above  and  directly  inward  be- 
low. Ii«  upper  tbira  attaches  the  soleus  muscle ;  its  lower  port  m  IQO,^ 
for  interosseous  ligaiiieDt«;  to  the  rest  of  the  surface  ia  aUaK^ie&  u" 
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The  fibula  is  ileveloped  from  three  ccatrea :  the  centre  Tor  the  lower  eyifb- 
yfa  ftppcais  Qrst  und  unitos  flrat,  uoiitrary  to  tbe  gtnerel  raW;  sometimM 
the  DieduUsiy  (snHl  tudb  toward  the  knpe.  ThoQbula  in  the  embiyo  is  nearly 
ai  large  a«  thu  tibia,  ia  aot  twiBt»l,  and  ttrticiilates  with  the  femur.  The 
tJbiul  malluolus  at  first  is  larger  thim  the  GhaUr :  the  prominence  of  Use  latter 
'    acquired  aftLT  birth. 


THE  FOOT, 
fune  the  bones  constituting  the  taniu. 


The  taraiis  iscotnjiosedot'sevenboues^the  caJisanoum  or  obcsIcib,  aiij< 
:  aatragalua,  forming  the  hind-rout,  the  navicular  or  scaphoid,  thrw 
leiform,  and  cuboid,  fonning  the  fore-fooL 
Describe  the  os  calcis. 

The  oe  calcis  (heel)  is  the  largest  bone  of  tbe  foot :  it  articuhtet  wit 
the  astragalus  above  and  cuboid  in  front;  its  principa)  &xia  runs  doT" 
ward  and  forward.  The  bone  firesenls  six  simacea.  The  poittrvir  _ 
(rrmrt.v,  or  tiiheiimtt/,  presents  infcriorly  two  tubercles:  the  inner  ia  tba 
luver.  Its  ^posterior  surFuce  presents  threeilistricte — a  siuooth  one  for 
B  DUTsa,  a  Itf^mcntous  one  for  the  tendo  .\ehilliB,  and  a  lower  convex 
part  for  the  pad  of  the  heel.  TTie  part  in  front  of  tbe  tuberoeity  forms 
_  A  Bliehlly  constricted  n^. 

TSe  intrrmil  stirfaw.  is  deeply  conenve,  and  surmounted  above  by  the 
'wtentiKulmn  fiA' (support  of  the  aatrngalua):  this  projects  inwanl  ona 
„jTel  with  the  upper  surfiuw.  and  is  grooved  beneath  for  the  fleior  long, 
.poll.  The  nnmrinr  mcrfacc  haa  two  articular  facets,  separated  by  a  eroove 
which  runs  forward  and  outward  for  the  interosacous  ligament.  The  an- 
terior facet,  often  aubdtvided  into  two,  is  on  the  sustentaculum,  and  ta 
oonuavc  lon^tudinully ;  the  other  one  is  convex.  At  the  fore  part  of 
the  groove  la  a  roughness  for  the  extensor  brcvia  digit.  Behind  the 
articular  surfaces  is  a  region  eonves  from  side  to  side  and  ooncave  &on  a 
before  backward :  above  it  is  placed  adipose  tissue  in  front  of  the  tend^l 
AfthUlis.  J 

The  niitemr  iwir^fci- is  concavo-conves  for  articulation  with  the  cuboid.^ 
The  tii/en'or  surface,  in  front  of  the  tuberosity,  projects  in  an  anterior'" 
tubercle  with  a  transverae  groove  in  front,  and  gives  ailAchmcnt  to  an 
inferior  catcaneo-cuboid  ligament. 

The  cxlernnl  mrfticf.  is  ustiajly  flat,  and  presents  near  the  centre  a 
tuben'lc  for  the  middle  fascli^ulus  of  the  external  lateral  ligament,  and 
-interiorly  often  a  prroantl  gjit'iie.  HoparatinK  two  grooves— the  upper  for 
M.« 1 — . — I —   .1 —  I c...  .i...  ^r.^ —  peroneus  longus. 


iftcn  a  prroantl  gjiiiit.  Hoparating  two  groov 
iw  breviB  tendon,  the  lower  fur  that  ofthc 


ibe  the  astngaltu. 
The  aatragaiua  (a  die),  or  talus,  receives  the  weight  of  the  body 
leg.    It  aiticiihili'A  with  four  bouca— the  tUtua  abo%'e  and  intemi 


I 


I 


.ibc  lilinln  externally,  oh  calcic  below,  uri<l  scaphoid  in  Iront. 
•axis  18  I'urward  and  inward-    The  main  iKirl  is  liii^  Ixidy,  llic  wnvw 

^Iwior  pitrliou  Uie  htwi.inat  behind  which  is  the  tifck     The  mip 

'.ievlaf  tuiftux  occupiet)  the  whole  of  the  upper  surface  of  the  hoi^ 
*  eenda  a  prolongation  down  on  either  side.     The  trochlear  part  ja 

;ex  and  slightly  concave  from  side  to  side,  wider  iu  front  than 

behind ;  its  onler  margin  is  longer  than  the  inner,  and  cuned,  while 
He  innit  is  straight.  The  inner  lateral  part  is  sickle-eUaped  for  the 
iniernal  malleolus;  the  outer  lateral  part  is  concave  and  triangular  and 
artiiTulates  with  the  exteiDKl  Dialleolus.  /»/er«n'^  there  are  two  articular 
rarfaees  for  the  calcaneum :  the  posteiior  one  is  concave,  separated  h; 
ihe  iuteroeseous  groove  from  the  anterior  one,  which  is  convex.  The 
head  ftrticulates  aalenorh  with  the  scaphoid:  at  the  lower  and  inner 
vut,  between  this  and  the  anterior  articulation  for  the  os  caleis,  is  a 
ncet  nsling  upon  the  inferior  calcan  co-scaphoid  ligament,  the  three 
forming  one  continuons  surface.  The  postfnnr  iarface  is  etuall  and  nar- 
row, and  marked  by  a  groove  for  the  flexor  long,  poll.  Bounding  the 
groove  are  two  tiiberden,  the  external  more  prominent  and  giving  attach- 
'   o  the  poetctior  band  of  the  ext.  laL  hgument. 

Describe  the  scaphoid  bone. 

The  sca|)Iiin(l.  or  nnvicniar  bone,  is  placed  between  the  iisl  racial  tie  a 

ciincirurii)  hones.     It  is  lone  trunsvcrscly,  and  presents  posteriorly 

. .  Mticalar  cavilv  for  the  head  of  the  aeiragalua,  and  anteriorly  a  cont.^ 

m  Burfaoe  dividea  intu  three  taeelH.     Tlie  superior  surface  is  convex  and 

r  rough  fur  lipaments ;  the  lower  is  iiamiwer  and  irregular.     At  the  outer 

r-nd  may  be  u  facet  for  articnlalinn  with  the  cuboid.     The  inner  end 

fiinns  a  prominent  UJirrotily.  directed  downward  for  in.serlion  of  the 

tibialis  posticus  tendon.     It  urliciihtlrs  with  the  iislmgalu!*.  thi 

Ibtm,  and  sometimes  the  cuboid, 

Deuiibe  the  ctmeiform  bones. 

The  cuneiform  (wedge-shaped]  bones  are  called  fiist,  second,  and  thi 
&om  within  out,  or  the  internal,  middle,  and  external :  they  are  plao 
between  the  scaphoid  and  inner  three  metatarsals ;  the  inl 
Wscst,  the  middle  tbc  smuUest.  _ 

The  inUmal  euiiei/orm  has  its  wlmrp  border  directed  up,  and  itfl  ihiolc 
rounded  base  projects  downward.  The  anterior  articular  surface  for  the 
fint  metatanteJ  is  larger  than  the  posterior,  is  kidney-Hhaiied.  and  is  con- 
nx.  The  internal  smface  is  free  and  uneven,  and  marked  by  an  oblique 
rmove  ending  in  an  oval  facet  for  the  tendon  of  the  tibialis  anticua. 
On  liie  outer  mirface,  along  the  su|)erior  and  posterior  borders,  is  an 
L-sbaped  facet  tor  the  middle  ouneiform,  and  anteriorly  a  facet  for  the 
second  mctataisal.  Arliculates  with  four  bones— scaphoid,  middle  conei- 
ftirm,  first  and  tcrond  metatarsal. 

Thi!  taiiltlle  mnin/nrrn  has  its  base  directed  upwatA  ii«i\  sWvv  « 
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downward :  the  anterior  end  is  narrower  than  the  posterior,  snd  artJcu- 
tales  with  the  Hecond  metatarsal.  On  (he  iancrside  is  an  L-shupcd  fiu.'tit 
fur  the  internal  cnneifonn,  and  on  the  outer  side  posteriorly  a  faoel  lur 
the  external  eancifami.  Ai-llculntM  with  tour  bones — scaphoid,  intanial 
and  external  euneiforra.  and  second  metatareal. 

The  extfrnid  cuneiform  has  its  hase  upward.  Its  anterior  end  is  triun- 
eular  for  the  third  metatarsal,  and  continuous  with  it  are  small  klerul 
fiiccta  for  the  second  and  fourth  metatargid.  On  the  posterior  part  of 
the  inner  surface  is  a  facet  for  the  middle  cuneiform,  and  on  the  outer 
surEoce  a  lar^erone  for  the  cuboid.  Articulal-a  with  six  bones — suaphoid, 
middle  cuneil'orm,  cuboid,  second,  third,  and  fourth  metatarsal. 

Describe  the  cuboid  bone. 

The  ciil"'"!  Is  on  the  outer  side  of  the  foot  between  the  calcaneum  and 
fuurth  ntid  filth  mctiitarsals.  It  is  pyramidal  rather  tlian  cuboid  by  the 
sloping  of  lour  surfaces  to  the  short  estemal  border.  If  the  base  of  the 
buiie  wore  eitemal,  the  lateral  thrust  of  the  cuneiforms  would  throw  it 
out.  of  the  arch. 

Posteriorly  it  articulates  with  the  os  calcis  bv  a  concavo-convcj:  sur- 
face, snd  its  lower  internal  comer  rrojec.ts  back  beneath  that  bone. 

The  anterior  surface,  smaller  thau  the  posterior,  shows  an  interna] 
quadrilateral  and  an  external  triangular  facet  for  the  fourth  and  fifUi 
metatarsals.  In  the  middle  of  its  internal  surface  is  a  facet  for  the  ex- 
ternal cuneiform,  and  behind  this  often  a  smaller  one  for  tlie  scaphoid. 
The  superior  surfftce  is  rough  for  lipamenta.  On  the  inferior  surface  is 
a  tliiok  ridge  or  tiiheroxifi/,  at  the  outer  end  of  which  is  a  smooth  fitoet 
where  the  peroncus  longua  tendon  turns  into  the  sole :  in  front  of  the 
tuberosity  is  a  aroove  for  the  tendon,  and  behind  it  a  depression  tor  the 
oaloaneo-cuboid  ligament.  Articnliifeii  with  four  bones — os  caleis,  exter- 
nal cuneiform,  fourth  and  fiflh  metatarsal,  p— '  -"—"•:——  — •>■  •>■" 
scaphoid. 

A  roduction  in  the  number  of  tnisal  bouw  may  occur  fram  a  congenital 
■ynosloeis  of  the  oa  calcis  anil  aca|)hoi<],  oa  calcis  and  aatmgalua.  or  aatnticalus 
and  gcaphoid.  An  increoae  may  arise  frotn  the  separation  of  the  external 
tubercle  at  the  back  of  the  astntKal""  (ob  trlKouum  I.  a  Bepantion  of  the  tuber- 
osity of  the  scaphoid,  or  a  dirisian  of  the  internal  cnoeiform  iulo  two  piccvs: 
a  supernumerary  ossicle  may  occur  at  tbe  front  of  the  os  cnlcis  or  at  the  front 
of  the  IntoniHl  caiiQiforni. 

Dsscribe  the  metatarEus. 

The  five  metatarsals  re.temble  the  metacarpals;  are  slightly  conv 

the  dorsum,  ore  three-sided,  and  have  rounded  heads.  The  first  is 
short,  thick,  and  massive :  on  the  biur  is  a  large  kidnev-shaped  facet  for 
the  internal  cuneiform,  sometimes  a  lateral  facet  on  tnc  outer  side  for 
the  second  melatorsoL  The  lower  part  of  the  base  forms  the  tubmaitj/, 
l>njjectitig  down  and  out  and  presenting  an  impression  for  the  peroneua 
wngia,    On  tbe  inner  side  is  ii  siuull  mark  for  the  tibialis  autjous.    The 


K 


Harface  of  the  shaft  looks  inwaril :  the  inrerlor  ia  concave,  t 

:rnal  triungnlar  and  flat     The  fiviiii  \s  large,  and  shot  _  —I '.^  _ 

..  .  lian  ridge  separaling  two  grooves  io  which  the  sesamoid  bonea  glide.  1 
The  remaining  four  boaes  are  dlstinguiahed  Irom  the  metacarpala  hy 
being  more  Blender  and  compressed,  uorresrioiidins  to  a  form  of  foot 
narrower  than  that  of  the  hand.  Their  heaJg  arc  eloii^ted  from  almve 
down,  and  end  below  in  two  small  pntjcctions.  On  each  side  are  a  tubercle 
and  depression  tor  the  lal^^  ligatnenL  Their  batrs  furnish  distinct! ods. 
The  second  has  a  triangular  base  articulating  with  the  middle  cuneiform  : 
on  its  inner  side  is  a  small  facet  for  the  internal  cuneiform,  and  some- 
times a  small  one  for  the  first  metatarsal.  On  the  outer  side  is  an  upper 
and  lower  facet,  each  subdivided  into  two.  making  four:  the  two  poste- 
rior articulate  with  the  external  cuneiform,  the  two  anterior  with  the 
third  metatarsal.  The  third  has  a  triangular  base  for  the  ezt«Tnal  cunei- 
form ;  on  the  inner  side  are  two  facets  for  the  second,  and  on  the  outer 
side  a  single  one  for  the  fourth.  The  fourth  has  an  oval  or  qtiadrangulnr 
base  for  tne  cuboid :  on  the  inner  side  is  usually  a  double  facet  for  the 
third  metatarsal  and  external  cuneiform,  and  on  the  outer  side  a  single 
one  for  the  Gllh.  The  fifth  articulates  internally  with  the  fourth,  and 
behind  by  an  obliquely  cut  surfsee  with  the  cubuid :  it  projeels  extet^ 
nally  into  u  large  taherotilji  into  whieh  the  peroneus  brevis  is  inserted. 
An  independent  ossicle  may  take  the  place  of  this  tuberosity. 

Two  ttfimold  bones  lie  side  by  mcle  in  the  plantar  wall  of  the  firsb' 
melatarm- phalangeal  joint.    There  maybe  small  ones  for  the  other  toes, 

Describe  the  phalanges. 

The  phalanges  of  the  toes  correspond  closely  to  those  of  thi „ 

Those  of  the  lour  outer  toes  are  smaller  than  those  of  the  hand,  hut 
those  of  the  great  toe  are  larger  than  those  of  the  thumb.  The  shaft* 
of  the  first  row  are  compressed  laterally;  those  of  the  second  row,  espe- 
cially in  the  fourth  and  fifth  toes,  are  hardly  longer  than  iheir  breadth. 
The  last  two  phalanges  of  the  little  toe  may  be  ankylosed  (^Q  per  cent.' 
H|  frequently  m  the  infant  as  in  the  adult. 

^K^Bcieat  art  represents  the  second  loo  aa  lonjier  than  the  great  toe.  ThiKi 
^Bq'  have  been  copied  from  aome  lower  ruse,  but  in  the  prosunt  whits  Tooel  < 
^Ke  Krvat  tiw  U  lontter  in  uearly  all  cases. 

Describe  the  bones  of  the  foot  as  a  wliole. 

Tbc  foot  is  narrowest  at  the  heel,  and  broadens  as  far  as  the  i.  ..._ 
taiNil  Ikiiios,  The  astragalus  overhanging  the  sustentaculum  tali  inclines 
inward  so  much  that  its  external  border  is  over  the  middle  line  of  the  os 
cakiis.  The  fool  Is  archeil  lonsitndi nally  from  the  heel  to  the  heads  of 
the  metataisals'-a  double  arch  in  front  and  a  common  support  behind. 


I 
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internal  diviuon  of  the  arch  is  most  raised,  and  consists  of  the 
ir  two-thirds  of  the  ealeanoinn.  the  scaphoid,  cuneiftirm,  wi4  U 
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inner  tnotatiirsaiU :  the  uut«r  arch  coiuiifiU  of  the  vhiAi-  l<'u;.'tli  of  tlic  va\- 
caneuiR,  (he  cuboid,  the  fourth  and  fifth  metat-ir^is.  Tii<-rc  is  also  a 
transveree  areh  formed  by  the  cuboid  and  three  euneifonn,  and  in  front 
by  the  metatarsals. 

la  tbe  iurant  tim  head  at  the  aAtiagaluB  is  dircctetl  more  iowaril  tbiui  in 
the  adult,  aod  the  foot  ts  inTcrt«d.  The  first  motocarpal  ia  also  short  anil 
inclined  inward,  the  jounf;  foot  reseiDbliag  that  of  ao  ape, 

Tho  tarsal  bono8  arc  all  Mnifinl  iu  cartilage  from  a  alogle  nuclena.  oxcrpt- 
ing  tho  08  mIciB,  nhioh  has  an  epiphysis  on  the  posterior  eitretnity.  Tliv 
metatarsalB  and  phalanges  agree  with  the  oorrespondiug  bonea  of  the  luirid. 
each  from  a  principal  centre,  and  one  Hecondary  one :  tho  fonr  outer  mvla- 
tanialB  have  tlie  epiphysis  at  the  distal  extremity;  in  the  metatarsal  of  the 
great  toe  and  in  the  phalanges  ttis  epipbysea  are  at  the  proximal  ends. 


Tbci  poriphenil  parls  nr  both  liuil>3  in  man  and  aniiiial!i  Fihow  a  c|uinqueSd 
division,  but  certain  vcstiei'S  of  siippressetl  digits  give  rearans  for  believiug 
that  lliis  division  was  preceded  by  one  of  seven  (boptadactyle).  Tbe  nerves 
entering  into  the  limb  plBxnaea  are  in  each  case  seven  icrnraJ  plexus  being 
composed  of  the  lumbur  and  sacral). 

The  thoracic  and  pelvic  limbs  are  constructed  on  the  same  general  type, 
modified  according  to  use— «.  g.  in  tho  nppor  limb  of  man  tho  free  motion  of 
the  Bhoolder-joint,  the  evorsion  of  tbe  humeroB,  the  forward  flexion  of  tbe 
elbow,  tbe  pronation  and  supination  of  tbe  hand,  tbe  opposability  of  the 
thumb,  nil  show  this  to  be  an  organ  of  prehension  and  toui^h  and  Bobservieut 
to  tbe  head ;  in  the  loner  limb  the  Hxed  condition  of  the  pelvic  girdle,  the 
greater  strength  of  boUM.  tho  close-fitting  hip-joint,  the  backward  flexion  of 
tbe  knee,  and  uon-oppoaability  of  the  great  too,  uU  have  relation  to  gtsbility, 
looomntioa,  and  snpport  of  weight- 
Pigs.  4  and  5  show  thejunptionsottbolimb-stalka  to  tho  tmnk:  the  bonea 
of  the  tniDk  are  black,  those  of  tbe  girdles  shaded.  Tbe  ihoulder  girdlf  is 
imperfect  in  front,  and  completed  by  the  sternum ;  it  is  wholly  incomplete 
behind.     Tbapdric  girdle  ia  perfti!!  in  front,  and  is  completed  bebiud  by  the 


ncTUm,  giving  solidity  iu  marked  contrast  to  tbe  mobility  of  the  upper  giidlv. 
Tbe  donial  portions  of  the  glrdlHnrc  the  seapnln  and  ilium:  the  ventral  por- 
tion  la  {a  each  cato  doable,  Including  the  vlavido  and  coracoid  above,  the 
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fHibU  and  iarhium  below.  The  ciinwoid  and  ischium  mrreepund :  the  clavicle 
nay  mireHpoDd  to  the  tcptilinn  precoiacoid,  which  repnw^nU  the  pubi*.  The 
■OlnMapuliu  ToBsa  rcpresentit  the  gluteal  BUrfncti  of  tho  ilium,  oa  Iho  HmfiDlii 
has  bi-en  rotated  oat  and  the  ilinm  inward,  in  Kcordiuice  with  the  roUtion 
of  the  free  parts  of  the  limba. 

In  the  eailii!St  sta^  the  litubs  hud  out  and  have  a  iloiRal  and  venlrml  ABpcet : 
io  the  next  stime,  when  they  come  to  be  folded  againnt  thu  Imdy,  nue  IwnlM 
^^^    Witl  look  toward  the  ItEnd  (prcutisl}  ttnd  onu  toward  the  tail  (postaxial).  Xli^^_ 

I     -O    1 

^H  PelTlo  Girdle  CHenlej.  ^H 

^^         tlie  Kmt  tuberosity  of  the  hamoTua.  its  radial  coudyle,  Che  radliia,  and  thniiit,^^ 
the  Binall  trochanter  of  the  femur,  ita  Internal  tondylo,  the  tibia,  and  great 
toe,  arc  preaiial.    Id  higher  animals  and  man  further  chaugM  occur  apcord- 
iiiR  to  function.    The  bunierux  in  man  is  rotated  out  about  45".  ao  that  Its 
radial  condyle  becomes  external ;  the  femur  ie  rotated  in  about  90°,  bringinii 

I  the  tibial  condyle  to  the  inner  aide. 
The  pisiform  of  tlie  carpus  bus  been  considered  a  sesamoid  bone  in  the  ten- 
don of  the  flexor  earp.  uln. :  it  may  bo  tbe  rcpresentutiTC  of  u  auppreased 
digit.    The  tuberosity  of  the  scaphoid  of  the  carpus  and  of  tbe  navicular  of 
the  t«rsuB  eorrespond,  and  may  each  represent  a  suppressed  digit. 
TiiUe  nf  Ilamiiiigoia  Bout*  in  Tkeraeic  and  Peliie  lAmb*. 
Thendc  IJoih.                                             PelTle  Limb, 
acapnia Hium. 
Prccoiaeoid .   .  Pubis. 
Coracoid iBcblnm. 
nlonoid  caTity Cotyloid  cavity. 
Oaviole Abimf, 
Hnmeros Femur. 
Oreat  tuberosity  -          Small  trocluiDtcr. 
Small  taberosily Oreat  trix^haciler. 
External  condyle  and  capitellilm    .    .   .      Internal  condyle, 
intenial  condyle  and  trochlea .   .  External  eondylo. 

Ab«mt Patella, 
Badius  .  Tibia, 
Ulna Flbut*. 
tlarpua  . Tarsus. 
Uetocari'os  Metatarsus. 
Pollei Hallex. 
Dittilal  phstancea     ....                     .  Digital  pbalaugw. 


BONEB   OF  THE    I/IWER    EXTREMITY. 

Homoloaw  ■>/  fWrpiH  onil  Tbriin. 
Curpm.  Tanui. 

KriTl *<•"- 

TubotoHtj  of  scaphoid  [  Nsricular 

Oi  cntralt  } 

Ttapexium Internal  cuiieiform. 

Tnpezoid    ,    .    , Middle  cnnaifurm. 

Os  magnum Eitemal  caiieitarm. 

Uaciforni Cuboid. 

OimjMiriiani  of  StabUUg  in  Band  a»J  Foot. 

8tabll1t7.  iDMnocdlale       Mobllllj. 


r carpus 


E>ii<l '.  metacarpus 3 

Iphalaugea B 

iloisiia 5 

Foot  i  motatarens 3 

(.phalanges 3 

Bonologoitu  Parli  of  Scapala  and  Ilivm. 

SuprSfpinous  foco  ...  Sacral  surface. 

iDfrsspinoas  Toma Iliac  foisea. 

SnbacapDlar  fossa Oluleal  surface. 

Spine  and  acromioo Ilio-pectineal  line. 

Superior  border  ........  Posterior  border. 

AxilIaT7  or  glenoid  border  .   .    .  Anterior  or  cotyloid  botdet. 
Base  (vertebral  border)    ....  Iliac  crest 

Snpfrlor  angle Poatcrior  saperior  spine. 

Inferior  angle Autttrior  superior  spine. 


For  maintaiuiiij;  (liia  ptwition  Ibo  musolea  pasniug  over  tbs  anklr-joiot 
must  constautl.v  act;  at  llio  knee-  and  hip-joints  the  lifisnicnts  aru  more  con- 
corned.  A  verticnl  plane  tbrough  the  vertex  of  the  skull  passes  (hrongli  tho 
oodpito-atlautoid,  Innibo-sacral,  sacro-iliac,  lilp-,  knee-,  and  ankloguint*.  In 
t!he  infant  tbe  aize  of  the  hmd  amouuta  to  nearly  one-fiftb  of  the  body,  and 
tbe  middle  distance  betneen  the  vertex  and  aole  of  the  foot  is  above  the  um- 
bilicus ;  in  the  adult  a  similar  point  is  near  the  symphysis  pubis.  The  skull 
it  nearly  btilanced,  and  the  plune  of  the  /bnunen  magnum  is  nearly  horison- 
tal.  The  bee  and  orbit*  look  forward,  the  unatrila  down.  The  spinal  colutan 
ia  pyramidal  and  fitted  to  sustain  weight.  The  thorax  U  compnwaed  sntero- 
poitcriorly,  carrying  the  centre  of  gravity  backward  near  the  spine.  The 
iliac  portion  of  the  pclvia  supports  the  abdominal  viscera.  The  femnr  ia 
loagvr  tbUD  tbe  tibia,  to  giirc  sufflciont  extent  of  utrlde  aud  powem  of  baU 
ADciag.     The  upper  limb  is  a4}uatal  for  mobility,  and  not  for  lupport.    Tlnj 


mm 


I 


■i>  uuiti  alone  hiuuuk  oiiiiii 
Ited  not  for  gTupiiig,  but 


AHTHROI.OGY. 

imals  Laa  an  air^lied  instep.    Tbe  great  too  [g  i-mi-  I 
'*  *■"•■  -ipport.  ' 


ARTHROLOGT. 
a  forming  joints  7 

Bones,  cartilage,  ligameDls,  and  synovial  menibrHue  enter  iato  the  I 
famatioD  of  joints.  J 

Tlie  artictilar  portions  of  bunes  are  cnlarfied  Inform  a  joint  of  suitahlo  I 
flw,  and  so  that  musclea  passing  over  the  joint  can  ac-t  atagreuteranirU.T 
The  kj-er  of  bone  beneath  the  cartilage  ia  a  coDi|>act  itrtkultr  lamdla.  • 
The  rartSage  is  usually  hyaline,  may  be  fibro-caitilafic  or  yellow  elastic  I 

The  Hgmnmtn  are  mainly  white  fibrous  tiaeue  ;  some  are  yellow  elastio,  I 

The  tgnnvial  manlirant  is  like  a  short  vide  tube  coventig  tbe  inner  ■ 
larikceofthellgnmeota;  its  secretion  le  synovia,  tl5  per  cent  iratcr.  3.S1  J 

Ccent.  albnmin  and  salts.     There  are  three  kinds  of  synovial  mem-  I 
oe — articular,  bursal,  anil  vuginal.     The  former  in  tlie  ftetus  is  said  V 
tu  cover  the  articular  cartilages  aa  well  as  ligaj);ent&  I 

The  barmr  are  muatu*  as  between  intcguinent  and  bone,  and  mflwri'itl  I 
between  muscles  or  tendons  and  hone. 

Viiginal  ^Dovial  membraoes  are  sheaths  for  tendons. 

Vhat  is  tbe  das^cation  of  joints? 

Gray  classifies  tbem  ns  ninarthrodial,  immovable ;  amph'artk 
miied  ;  and  diattlirodial,  or  movable. 

vera      1  '^''"'*t* — ^  0'  interparietal 
(  ftruel  1  *^''™'* — '■  9-  interlrontaL 
c  ,         J   '       '  llimbosa — f.  j;.  fron  to-parietal. 

I  notha    (squamosa— e.  g.  squamo- {varietal. 
I  (false)  Iharmonia — r.  g.  intemiaxillary. 

»iiDiDavaDie      SchindylesiB — e.  g.  roelTum  of  siiheuoid  and  vomer. 
Gomphoais — e.  g.  tooth  in  alveolus. 
[  I )  Sariaces  connected  by  fibio-cartilage,  not  seoaral^  bf 
Bj>hianhro-  synovial  membrane — *■.  g.  bodies  of  vertebrm. 

dial,  mixed     ('2)  Surfaces  covered  by  Gbro-eartilage  and  partially  lined ' 
by  E^wivial  membninc — e,  g,  pubic  symphyna. 
Arlhrodui  gliding  (not  referable  to  any  axis) — e.  g.  soma 
movcmenl«  m  temporo-moxiUaiy  articulatioiu 
EriarthroM,  ball-and-socket — r.  ■/.  sooulder  and  hip. 
Giitffhmia,  hinge — e,  g.  elbofttknee  ;  no  lateral  motion.  I 
Durrlbroii't  roluloria,  or  lateral  ginglymua,  a  pivot  within^l 

a  ring — r-  y.  atlo-axoid. 
Ciiiidi/hid.  uvoid  head  in  elliptical  cavity — c.  g.  wrist. 
Rempr'ivat  rro-jilum,  Naddlc-sha[)od — c,  y.  cajp»j-m  '" 
aapaijo'ml  oi'tbwuh. 


■mfial, 


34  HENLE's    classification    of   .lOINTf*. 

Wliat  agents  keep  joint  snriiiceB  together  ? 

1.  Atmospheric  pressure — e.  g.  hip-joint;  2.  eynovial  fluid;  3.  tiga- 
biento  to  a  sioall  est«Dt ;  4  muBclca,  imporUut.  A  short  muscle  roay 
act  oil  more  than  one  joint ;  gluteus  inaxinius  extends  the  bip  uid  hIso 
the  iinee  through  the  rectua  lemoris. 

Wlist  limits  motion  in  joints? 

1.  Extent  of  articular  surfaces;  2.  booy  contact;  3.  approximation  of 
soft  parts ;  4.  manner  of  articulation  ;  5.  anatomical  separation  of  joint 
into  two,  us  the  joints  of  a  vertebra. 

HENLB'S   CLASSIFICATION   OF  JOINTS. 

L  BynnrthrcidiH ;  II.  Diartlirudia, 

I.  STuarthrodi)!  — a  Hrm  JoinC;  characteriatica  are  (1)  JiiiicCion  alODg  t^Dliro 
eiteut  of  adjacenlBurfiiCMliy  a  third  tissue;  (2)  motion  isduelotbcitl><ii>>8 
of  tbis  tissue:  (31  bouiu  do  not  touch. 

(a)  fiyncAoTidrDtM.  where  intervening  tissue  Is  remains  of  emhryanal  tissui-, 
not  hyaline,  but  fibrous  or  elastiu — e.  g.  (1)  peCrons  bouu  and  Jugular  proocra ; 
(2)  sacro-ilioc  and  I utur vertebral  articulations ;  (3|  tlie  band  may  osaifj-.  nyniu- 
toni—e.  p.  sphi^noid  nnd  occipital  or  intcrfrontal  sulnre  ;  |4)  small  space  hol- 
lowed out.  so  intervening  cartilage  is  incomplete  ;  hnniatihroni,  or  &lsv  syn- 
choadroais, 

(t)  Siindt*m9>is,  a  sature.  Fibrous  or  membranoui  tissue  intervenes  aud 
motion  is  practioUly  nil ;  not  an  interlocking,  aa  connective  tisane  is  iutei^ 
posed,  but  the  union  is  aticngthoned  by  serrations. 

U.  Diarthrodia.  movable.  lu  development  two  segments  of  bone  will  en- 
croach upOD  a  middle  portion,  so  that  the  opposite  articular  surfaces  come  in 
contact.  The  ouvelopiui;  periohondrlnm  becames  periosteum,  aud  ultimately 
capsular  ligamBut.  At  the  periphery  of  a  concave  surtlioo  may  be  developed 
a  ubro-cnrtilaginous  ring  or  glenoid  ligament. 

The  oapaule  extends  only  to  the  hyaline  cartilage,  tungh  externally  and 
differentiated  iatemally  iaUi  synavial  membrane. 

There  may  be  only  a  partial  deliquescence  of  blastema,  and  two  articular 
cavities  are  formed  with  interarticular  flbro-cartilago.  Next  the  boxn»  way 
b«  in  actual  contact  by  a  liquebction  in  part  of  the  interveoing  snlislancc. 
fbrmiug  hcmiacthrodia;  the  pubic  symphysis  is  nnnallj  aynarthrodial,  but  in 
pregnancy  there  may  bo  a  slight  liqaelaction,  forming  an  hcmiartbrodial 
Joint.  A  continued  tiquefactiou  produces  a  diarthrodial  joint,  chatactcrixeit 
by  (I)  direct  touch  of  oppus^  surfaces;  (3)  bones  covered  by  articular  carti- 
l^e;  (31  Julut  encloeed  in  a  mpsule.  There  is  do  proper  synovial  mc:  a 
change  occuis  on  the  inner  surface  of  the  cartilage  and  rspsule  to  amall  ttat 
etXia;  Ibe  synovial  fluid  fills  up  irregularitios  and  makes  better  coaptation. 
Liqucfiction  may  occur  in  suon  a  nay  aa  to  produce  a  vertical  layer,  as  the 
DTuoial  ligamcn' 

To  classify  s^_. 

Soyod;   (1)  ooanta..    .  „  .     -. -  - 

)  shape  of  siirfiices.  There  are  no  special  numea  given  to  the  first  variety  ; 
joints  with  non-caaptalcd  surfscoa  are  very  naiuerans;  the  spac«  are  I11l«d 
with  iutorartlcuinr  cartilajtes  or  synovial  folds.  The  cartilage  may  rcniaio 
AtpcI  ot  it  mnj  axovv  on  tJiu  Joiiit-soclcet,  and  the  head  of  a  bone  move  »n 
""     7arl.il»ge—a  Ktt  of  double  joint,  aa  at  the  temporo- maxillary  aud  kunv 
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a  of  tho  joiot-head  ia  of  aoiBllcr  radiii 


Joints.    .Umtat  oIiviiyB  the  ci 
IbM  of  Ihe  joillt-*lckct. 

Joints  luuuud  trvta  the  extent  of  artiiMilBr  surfaces  are  ampHiartirodial 
lulhi«du  or  gliding  of  Gray);  cbaracteriatics  are  (1)  sarfacea  plftiiu  or 
nnriysii:  (2)  extent  of  mr&ce  the  samE;  nj  firm,  ilensiM»psuIc;  (4|  tnotlan 
•light  -  tjiplcal  examples  are  petro-occlpitsi  and  Itin-sacr&l.  Joints  may  eome- 
limca  change  (Vom  onr  variety  to  another  bj  absorption  or  chniige  in  the  in- 
lenirticular  tiasae. 

Joints  named  accorilingto  shape  of  articular  surfaces  are— (I)  viitb  tphtrical 
nr/aea,  ball-and-socket,  arthmdial  (enarthrosiE,  Gray) ;  (3)  with  dliplital  lur- 
factt,  Htnilflarlhroni,  aa  radio-catpal ;  |3)  n-jth  laddle-ihiptd  tarfacta,  uiri>al 
Joint  of  thumb;  (4|  with  cylindrical  mrfata:  {a)  knge-joi«l.  ginstumut,  jio- 
duoed  by  a  cyllndricsl  snrihce  at  right  anglea  to  tbe  shaft ;  tbe  cylinder  uiay 
be  grooved  or  ridged  antero-posterlorly ;  {bl  ienv-l0!e  joiiil,  as  at  elbow,  where 
central  ridge  is  not  autero-posterior,  bat  if  continued  woald  form  the  thread 
of  a  ncrew;  (e)  rotalivK-joinI,  iFoeheidet  (lateral  ginglymus  of  Gray),  cylinder 
pamllcl  to  abaft.  (S)  Miial  orjinjrijriw-arUnHfiai,  metifarpo-phalangeal:  Ut- 
tnl  tigainvniA  control  movement  in  certain  directions. 

The  motions  pomlble  in  joints  are  (t)  radial,  na  flexion  and  extension;  (3) 
rotatory:  (3)  circnmduvtioa ;  (1)  gliding. 

Fkiiim  lessens  the  angles  of  biues,  uleiunon  iucnssea  that  angle.  All  liga- 
menla  beaidra  tho  capsular  and  those  within  the  capsule  are  called  n«M«ory.- 
iIiuiKlhening  bands  of  the  capsule,  and  separated  from  it  by  a  layer  of  COn- 
iio-tive  tiwue,  are  regarded  as  awesaory  ligBoiculs. 

ARTICULATIONS  OP  THE  TRUNK  AND  HEAD. 
Whit  are  the  articnlationa  of  the  trunk  and  head  7 
1.  Of  the  vertebral  coli 


_L  Of  the  false  vertebi_ 
3.  Of   rotation    verttbtie    with 
«^  other  ttnd  with  occiput : 

(a)  Silas  with  axis; 

(b)  occiput  with  atJas; 
(e)  occiput  with  oub. 


Of  ril«  with 

Of  coalal  cartilanes  with  ster- 

antt  nith  citch  other. 


7.  Of  hyoid  bone. 

8.  Of  skull. 

9.  Of  lower  jaw. 


Aiticnlations  nf  the  vertebral  cdumo  toioprise  five  Bets:  (1)  those 
between  the  boilia  of  the  vertebrw;  (2)  bctweeD  the  lamimr;  (3)  be- 
tween the  artieahtr;  14)  the  rpi'iima ;  (5)  atiil  the  Irannvme  prooesses. 

Deaeribe  tlie  ligaments  of  the  bodies. 

Anterior  mmmon,  iioslvrior  i-mmnon,  aoii  inter  vert  ehritl  substance. 
The  anlrrinr  mmmnn  eiien<i«  iilung  the  front  of  the  liodiea,  filling  u 
the  concavities  of  the  vertebrse  from  the  axis  to  the  awnim :   it 
bwder  below  than  above,  and  thicker  oppotute  ibe  front  of  the  bodv, 
when:  it  ia  loosely  ronneeted,  than  opposite  the  iiUcrvericbritl  disk, 
vhere  it  id  cloeely  eimiiMted.     It  con^aia  of  seveml  luyi-rs  of  fibres, 
ihe  MincrficiKl  set  extendinn  Irom  ft  given  vertebra  to  the  fourth  or  fifth 
beluw  It.  and  u  third  iloep  set  from  one  to  another.    The  utiuuveift  %^\ta  ^ 
for  the  iia«M)Ee  of  vemds  to  tbe  rertehr^  body. 


i 
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ABTICDLATIONS  OF  THE  TRUNK   AND   HEAD. 


I  the<i 


The  posterior  ammum  ligaviait  is  inude  the  spinal  canal,  along  i 
posterior  surfai.'e  of  the  bodies,  aud  extentls  Irom  the  axis  (o  the  saiTin^ 
It  ia  broader  above  ihnn  belov,  and  laterally  presents  a  series  of  dentN 
tiiins  over  the  intervertebral  disks,  and  concavidea  over  the  centres  a 
the  bodies,  irom  which  it  is  sejiarated  by  the  vense  basis  vertebnc.  ' 
has  denser  tibrca  than  the  anteriur  iigament,  and  is  similarly  divided  inti 

The  inlerDrrtAral  tiihtla-neeit  are  disks  of  fibro-cnrtilage  placed  be- 
the  bodies  of  the  vertebrs  from  the  asis  to  the  xaenini.  They 
.  n  BJ2C  anil  tfaickneas  in  the  different  regions,  being  thicker  behind 
than  in  front  in  the  liunbar  and  cervical  regions,  and  uniformly  thick  in 
the  dorsal  region.  They  form  about  one-fourth  of  the  spinal  column  or 
one-third  of  the  lumbar  region,  one-fourth  of  the  cervical,  and  one-fifth 
of  the  dorsal  The^  are  connected  with  the  anterior  and  posterior  com- 
mon ligaments,  and  in  the  doraal  region  with  the  heads  oV  rils.  They 
■re  composed  at  the  circumference  of  laminee  y^  to  ^  inch  { I  to  }  mm.) 
broad,  of  fibrouM  and  fibro-elastic  tissue  and  fibro-inrtilage  arranged  eun- 
■eeotrically  one  within  the  other,  awl  surrounding  in  the centtca8ofl,piili5f 
mass,  The  laniioiB  are  not  composed  of  different  materials,  but  owe  their 
difference  in  aupearanco  to  the  fact  that  they  are  obliquely  placed,  cross- 
ing each  other  iHte  an  X,  and  the  light  strikes  them  differently :  some  fibres 
run  horizontally.  The  most  external  fibres  resemble  those  of  a  tendon. 
The  central  part  is  pulpy,  soft,  and  yellow,  containing  cells  in  a  fibrous 
I  matrix :  it  rises  up  cnnicafly  when  pressure  is  removed.  Hie  intcrvi 
I'tebral  disks  are  compressible,  and,  according  to  one  set  of 
'a  i  inch  taller  in  the  morning  than  ul  night. 

^Seacrlbfl  tlie  UgamentB  of  the  lamiTiiB  and  proceBses. 

_  Those  connecting  the  laminae  are  the  ligiimeiitatubJlaFa,  of  yellow  elastic 
'flsue  attached  to  the  anterior  snrface  of  the  lamina  above  and  posterior 
irfaoe  and  upper  margin  of  the  lamina  below.  They  are  analogous  to 
je  interverteDral  substances  in  Iront.  Koch  ligament  consists  of  (wo 
teral  portions,  which  commence  on  each  side  of^the  root  of  either  _ 
'  r  process  and  pass  to  the  convergence  of  the  laminre.  They  do 
_8t  Detwcen  the  occiput  and  atlas,  atlas  and  axis:  they  take  the  ' 
f  active  material  and  help  muscles  pull  back  the  flexed  column. 

,  The  ligaments  of  the  articular  procMvn  are  atptnlar,  thin,  loose 

nUched  to  their  margins  and  completed  internally  by  the  ligami 

lava.     They  are  lined  by  synovial  membrane. 

r  The  intaipiHou*  lignmenla  are  thin  and  membranous,  extending  .. 
sar  the  root  to  the  summit  of  the  spinous  process.  They  are  sugl 
Bvelopcd  in  the  neck,  narrow  in  the  dorsal  region,  and  thieki 

_imbar. 
The  •Kprn^piiinuJi  ligament  is  B.  strong  cord  connecting  the  apices  q 

^e  pruoeasM  down  fnmi  the  seventh  i-i-rvjcnl.    Its  moft  miporficial  Sbr 

^jnneot  three  or  four  vertebne  and  il«  deeiKBit  noijihboriiig  vertcbiw. 

j    Tbe  ligiimenlHm  nndut  continues  the  siiiinispmous  ligament  upW 


ilie  intcrver-'^H 


in  the  neck,  and  U  attached  to  the  extemd  ocvipitiil  protabenuice.  In  I 
the  human  sabjeet  it  ia  onl^  an  inicmiuscukr  septum  between  the  two  I 
ttapeiii.  A  fibrous  slip  is  given  off  from  ite  antenor  surface  to  i — ^  —  ' 
vical  spinoua  pruc«g§. 

The  iiitfrlrnim-erm-  ligaments  are  scatlered  fibres  in  the  fcrvical  region,    ; 
rounded  uords  in  the  dorsal,  and  membranous  in  the  lumbur. 

Wliat  are  the  moTements  of  tlie  spinal  colnsm  7 

FlexJou,  extension,  lateral  mcivenieut,  circumduction,  and  n 
all  un  three  axes,  one  trjiisverae,  one  anlero-posterior,  and  one  verticaL  1 
Kleiiun  in  the  freest  of  all  movements:  it  compresses  the  disks  in  front  j 
and  HlTctches  the  ptosterior  common  ligament  and  lifiramentii  subftut  .. 
Extension  is  not  marked,  and  is  limited  by  the  anterior  common  liga-  i 
tuenl  and  spinous  processes.  i 

Flexion  and  extension  are  most  free  in  the  lower  lumbar  region  and 
least  in  the  upper  dorsal:  extension  is  greater  in  the  neck  than  flexion. 
Lateral  movement  is  most  free  in  the  cervical  and  lumbar  regions,  lim- 
ited by  the  approximation  of  transverse  processes.  Circumduction  is 
limited.  Kotulion  is  tree  in  the  upper  dorsal  and  absent  in  the  lumbar 
region.  So  the  cervical  region  emo^s  the  greatest  extent  of  each  variety : 
the  doisa]  has  greateat  rotation,  whde  the  lumbar  has  none.  We  can  turn 
the  head  and  tnmk  through  180°  on  either  side,  head  and  neck  through 
T9° — three-fifths  of  it  is  between  alios  and  axis ;  back  and  loins  through 
2^  and  in  joints  below  this  through  73°. 

The  movemcnte  are  due  largely  to  the  shape  of  the  disks,  wliich  hmit 
the  extent  of  motion,  but  not  the  direction ;  it  is  proportional  to  their 
heik-ht  and  invetaely  as  their  area. 

The  vcrichnil  articulations  are  supplied  by  the  spinal  nerves  in  each 
rcftion :  by  the  vertebral  and  ascendiug  cervical  arteries  iu  the  neck,  the 
inlt-rcostal  and  lunjbar  below. 

Wh&t  are  Uie  ligaments  of  the  Iklse  vertebTS  ?  ■ 

The  tig.  tturo-coccj/gevm  arliculare  connects  the  eomua  of  the  sacrum 
and  coccyx  The  lig.  sacro-coccygmim  ant.  is  the  analogue  of  the  ante- 
rior vertebral     The  lateral  tncro-eocfygfal  ligaments  eorreppond  to  the 

anterior  custo-transverse,  pnssuog  from  the  lateral  edge  of  the  s 

thai  of  the  coccyx.    The  ilrrji  jxMterior  mero-cinxygenl  ligament  corte- 

ruUs  to  the  posterior  common,  and  receives  strengthening  bands  from  I 
dura  maler  oflhc  cord,    th^a  tvptrjiaid mao-coccygfal  fAoK»\ti  the  1 
lowfT  opening  of  the  spinal  canal,  passing  from  the  arch  of  the  last  sacral  j 
lo  the  piTiiisioum  of  the  coccj-s.    This  ligament  may  split  beluw,  leaving 
a  mfdiun  cleft. 

Describe  the  articnlationa  of  the  rotation  Tertebra. 

kTbe  ligaments  connecting  the  atlas  and  axis  are  two  anterior  Bj.lQ-»xiiA&t  1 
I  poeU'rior  otlo-axoid,  transverse,  aud  two  capsular.    TVku  Wo  antei ' 
7~A. 


allo-azni'd  (Bnterinr  obturator)  compiiBe  n  superficial  rounded 

medkn  line,  a  continuation  up  of  llie  antenor  couimon  liga 

occiput,  and  a  deeper  portion  on  either  side  from  the  anterior  a       __    . 
the  atlas  to  the  base  of  the  odontoid  and  fruiil  of  iho  body  of  the  axis. 
In  &ont  of  them  are  the  recti  cap.  ant  m«u'.  mueclca. 

The  pnsterior  atlo-axoid  (posterior  obturator)  Itgiunent  is  broad  31k1 
thin,  connecting  tbo  posterior  arches  of  the  two  bonea  and  supplying  the 
place  of  the  tigamentasubflava:  it  contains  a  little  elatttieijasue.  Behind 
It  are  the  inferior  oblique  muscles.  The  tratixcentr  or  ertieifontt  lieamcni 
passes  across  the  ring  of  the  atlas  behind  the  odontoid.  Ii  holds  the 
odontoid  in  plaee,  but  not  'with  such  firmness  as  ollcn  deacribed :  it  is 
broad  and  firm  in  the  middle,  and  in  it  is  oHen  developed  a  cartilaginous 
mxlule ;  on  each  side  it  is  attached  to  the  lateral  mass  of  the  atJas.  A 
small  process  passes  up  (superior  cms)  from  its  upper  border  to  the  basi- 
lar process,  and  another  down  (inferior  cms)  to  the  root  of  the  odontoid 
posteriorly. 

The  capmlar  ligamfah  are  thin  and  loose,  stronjrest  in  front  and  ex- 
ternally: there  is  also  a  capsule  for  the  anterior  odonto-attoid  articula- 
tion. TRe  synovial  mcmbranea  arc  four  in  number — one  for  each  capsular 
ligament,  one  for  the  anterior  articular  surface  of  the  odontoid,  and  one 
for  its  posterior  surfaee,  a  sort  of  bursa  which  may  communicate  with 
the  occipito-atloid  mints.  This  joint 
Fio.  6.  possesses  great  mooility,  the  greater 

port  of  the  rotation  of  the  head  oc- 
curring here,  and  none  in  the  occipilo- 
atlold  joints.  When  the  bones  arc 
covered  by  articular  cartilage  a  sagittal 
section  shows  a  conveiitv  upon  a  con- 
vexity (Fig.  C).  With  the  head  equi- 
poised and  eyes  to  the  front  the  niua- 
cles  are  at  rest  and  ligaments  tense. 
When  the  head  is  rotated  the  point  of 
the  atlas  sinks  down  off  the  axis  and 
a  part  prm'ecls;  otherwise  an  already 
l«use  ligament  would  become  more 
tense  in  rolAtion,  did  not  the  points  of 
attjichment  approach  each  other. 
Tlic  spinal  column  is  connected  to 
.  the  cranium  by  ligaments  from  the 

'  occiput  to  the  alias,  from  the  occiput  to  the  axis. 

Basciibe  tlie  articolfttioiiB  of  tlie  occiput  and  atUa. 

There  are  two  aiitmor  ocdpito-alloiil  li^ainniu  (anterior  obturator),  ■ 
posterior,  turn  inlfral,  and  heo  coptidiu: 
The  tupfi^ficial  anterior  ofrijiito-iilhnd  continues  tlic  anl«rior  com 
I  and  Auperficial  atlo-asoid  ligumeuts  upward  to  the  basilar  j>rooesi.    IImI 
"17  ligunent  ib  tbln,  sad  poascB  from  the  anterior  margm  of  tbe  fm  ' 


I 


(XXTIPrT^AXia,    RIBS-VERTED  RJ5. 

'■wn  magnum  to  the  anterior  arch  of  tlie  atlas;  behind  il 
toid  ligaments. 

f    Tlie  potleHor  oaranto-atloid  (jKislerior  obturator)  ie  membranonB  antt 
lUendea  with  the  aura  mater  at  the  cord:  it  passes  from  the  posterior 
limrgin  of  the  forainen  ma^um  ro  the  posterior  arub  of  the  atlas.    Iiat- 
"     it  is  pien.'ed  by  the  vertebra]  artery  and  suboceipilal  nerve. 

'  '  r/  ligaments  are  fibrous  bands  passing  Ironi  tlie  transverse 
the  jugular  processes  of  the  opcipital 
«  loose,  and  enclose  a  synovial  mem- 
with  that  between  the  posterior  sur- 
lipiment. 
flexion  iLnd  estenaion,  a  nodding  move-  J 
I  a  sli};ht  lateral  motion.  I 


procesuea  of  the  atlas  n, 
bone.     The  capmi/'ir  ligaments 
brane,  which  usuallv 
faire  uf  the  odontoid 

The  moveinenw  in  the  joint 
ment  throti);h  about  45°:   lliei 


Describe  the  ligaments  coimectiiig  the  occiput  and  axis. 

There  are  the  occip'lo-axoid  and  three  ndoiitoid.  To  expose  these  the 
spinal  caniil  must  be  opened.  The  rxxijnto-axoirl  ligament  prolongs  the 
poiderior  common  ligament  to  the  front  of  the  foramen  magnum,  and 
there  blends  with  the  dura.  This  is  the  broad  liganienl  of  the  axis  (hg. 
latA).  and  show.s  three  sets  of  Rbrea :  the  posleiior  blends  with  the  dura, 
the  nest  is  the  continuation  of  the  posterior  common,  and  the  most  ante- 
rior or  deepest  sel  is  uonfined  to  the  back  of  the  odontoid  and  body  of 
axis :  this  deepest  layer  also  joins  the  upper  part  of  the  posterior  sumce 
of  tiie  Iransverw  ligament,  and  is  called  (he  miperior  ajipendlic  of  the 
AtinfivrtF  hgament.  A  bursa  is  often  between  this  broad  and  the  trans- 
verse ligament 

From  either  side  of  the  apex  of  the  odonteid  process  an  ^dar  or  ekedi 
Ugamcnt  passes  up  and  out  te  the  inner  side  of  the  condyle  of  the  occi- 
put. They  limit  the  extent  of  rotation.  From  the  apes  of  the  odon- 
vAi  a  middle  band  passes  to  the  front  of  the  foramen  magnum,  the 
"snspensoiy"  ligamc-nt.  but  it  suspends  DOthine. 

Should  a  section  be  made  from  behind  fonrara  just  above  the  atlas, 
the  knife  would  divide  these  ligaments  in  order;  the  Y\ii.  nuchas,  the- 
poaterior  occapito-alloid  (tlien  the  spina!  cord),  the  occipito-aioid,  the 
raperior  cms  of  the  transverse,  the  odonteid,  the  deep  and  superficial 
anterior  oocipito-atloid. 

Nmf  of  these  joints  are  from  the  suboccipllul  and  second  cervical 
itrtrnm  are  fnmi  the  vertebral. 

Describe  the  ligaments  connecting  the  ribs  with  vertebne. 

.       There  are  two  sets:  (1)  connects  heads  of  riha  with  bodies;  (2)  oon- 

L  Beets  necks  and  tubercles  with  transverse  processes. 

I        (I)  AitUrwr  o/nbi-verttbral  oiitfUule.  enpnilar,  tntrrarticular.     The 

I  Mdlate  consiattf  of  three  bundles  of  fibres  radiating  from  ibo  bead  of  the 
rib:  the  upper  bundle  passefi  te  the  vertebra  above,  the  lower  to  ttv« 
*«n«bni  below,  and  the  middle  to  the  intervertebral  BuWatice.  'Ww 
fif«i  rib  articulates  with  one  vertebra,  seiidii  up  a  slip  tu  the  veiftWJki  Wt- 
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I   100  ARTICUljl.T10Ne  OF  TUB  TEUNK  ASa   HEAD. 

/  Tica),  a  middle  one  to  the  Grst  dorsnl,  but  not  n  luvrcr  one :  there  is  a 
siniimr  arrangement  with  the  eleventh  and  twelflh  ribs.  On  the  utnler 
edge  of  the  BtcUute  ligament  a  deep  fascicaliu  piiajes  Iroro  the  ude  of 
the  body  to  the  under  surtitce  of  the  head  of  the  rib. 

The  stellate  ligament  la  continued  into  the  cervical  imd  lumbar  regions : 
a  slip  !rom  a  nest  higher  vertebral  body  and  one  from  the  adjacent  in- 
tervertebral difik  or  body  run  to  the  root  of  the  transverse  process. 

The  amxidar  ligament  is  a  loose  bag,  most  distinct  above  and  below, 
and  firmly  connected  with  the  stellate  Ggament 
The  itUerarlicidar  licament  is  a  flat  honBontat  band  of  fibres  paaang 
^  from  the  interTertebrar;;ubstance  to  the. crest  on  the  head  of  the  rib:  it 
^  divides  the  joint  into  non-ciimnianiealing  cavities,  eaeh  lined  by  a  sepa- 
I  rato  synovial  membrane.  The  first,  eleventh,  and  twelfth  ril«  do  not 
I  possess  this  ligament 

In  many  mammals  a  coajugal  Vgament  unites  the  heads  of  opposite 
ribs  across  the  back  of  an  intervertebral  disk. 

(2)  Artioolalions  of  necks  and  tubercles  with  the  transverse  processes 
— mperior,  middle  (interosseous),  and  potlmur  costo-traiueer»e  hgamenta 
and  capsular. 

The  fupmor  ligaraenta  are  two  in  number :  the  anterior  passes  from 
the  upper  border  of  the  neck  of  eaeh  rib  up  and  out  to  the  lower  border 
of  the  trunsversc  jiroceas  and  neck  of  rib  above.  Its  inner  border  com- 
pletes an  aperture  between  it  and  the  articular  process,  corresponding  to 
an  ant«rior  sacral  foramen.  Its  external  border  is  eontinuea  in  a  ibio 
aponeuroms  over  the  external  intercostal  muscle.  The  first  rib  does  not 
possess  this  ligament. 

_  The  posteriur  band  is  less  regular,  and  extends  from  the  neck  of  the 
rib  up  and  in  to  the  trunsverec  and  lower  articular  process  neit  above. 
_  The  miditlf  emtihtTaanvene  is  vety  abort,  and  connects  the  nook  of  tbe 
rib  to  the  front  of  the  adjacent  transverse  and  articular  process.    This  is 
lacking  in  the  case  of  the  eleventh  and  twelfth  rihe. 

The  posterior  eoato-lraniaienK  passes  obliquely  from  the  summit  uf  the 

transverse  process  to  the  tubercle  of  the  adjacent  rib  and  is  aoeeasoty  to 

the  capsule  behind — wanting  on  the  eluventb  and  twellUi  ribs.     Tlie  jomt 

has  a  thin  cipiular  ligament  enclosing  a  synovial  membrane,     ^trw* 

are  anterior  branebes  of  spinal  nerves,  arlen'm  the  inlereostals.     AaioH 

I  of  these  joints  is  elevation  and  dcjiresslon  of  ribs  on  a  transverse  axU 

Lthruugh  the  head  of  a  rib  and  its  articular  process — i.  e.  lengthwise 

^through  its  neck  :  there  are  also  eversion  and  inversion  of  ribs  on  an  axis 

mnecting  their  sternal  and  vertebral  ends.    No  movement  on  a  vertical 

HBNLB'8  TlStTEBBAL  AND   COSTAI.  UOAMBNTS. 
A.  Synchondroses  sniA  cajisnlar  ligamonta.    Synrhouil roses  are  int«TV<!rt«- 
^bral  subataiiccs;  vupsulai  ari^  Ihrue  Mts:  {J)  fcir  nrticulnr  iiroconva;  (2)  tor 
gieadi  of  ribs:  and  (31  for  talwrclus  or  Hlw. 
.    /f.  Atsx»siiry  Jij;iuupa(»— (1)  Ug.  egmniuuc  vcrlobr.  nut, ;  (2)  ligg.  ihhIu-vit- 
•^tallM  imditta  (sl«Uat«). 


f  COSTAL   CAKTILAU tS    A.\ii   KTERNUM. 

I      C.  UgftlueutB  of  the  iulertmiisveiBe  and  poaCerfor  parts  of  the 
r^Muxs:  Idl  lAgg.  coaUi  tranaveisaria ;  '"  "  ""  — 

'  eOBto-lTansvBne  is  that  uf  Gray;  the 

ptfrtior  (ftp,  Fig.  7)  has  the  same 

origin  is  thv  au[«rior;  passes  ap  and 

back  and  bifunst««,  the  Inner  um 

g<HDg  lo  the  HTticular  prooew  abOTe, 

the  latvrsl  Arm  to  the  articnlai  and 

transveree  procesg  above.     Posterior 

ytmels  and  nerves  pass  between  itA 

iosertions  and  brnenth  its  free  edge. 

lb)  Ligg.  i»lii  eueln— the  lig.  colli 

mate  sup.  and  lig.  c  c,  inf.  furm  the 

ntiddlecoslo-transveraeafGra.v.  Lig. 

colli  coslte  poeticaiu  paves  from  the 

neck  of  rib  near  the  head  tbrongh    ' 

the  intervertebral  foramen  into  the 

spinal  canal  to  the  posterior  Barfsce 

of  an  intervertebral  disk  :  it  meets 

its  fellow  from  the  otber  side  be- 
neath the   pmterior  common  ligi- 

Dieut~lig.  costarum  Jugalo  of  anl- 

maU.    <c)  Lisg.  tahercali  costie,  saperior  and  inferior.    The  iiiferiar  oi     .     . 

Yif..  T)  ^  the  posterior  coala-lranBverae,     The  lig.  t.  c.  sup.  Ilfi,  Fig.  7)  passes 

ftnm  the  tabcrcle  of  one  rib  to  the  apex  of  the  transverse  procrds  next  Bbov(>. 

(d)  LigK-  tnberositataui  vertebralium  {tv,  Fig.  7)  =  IntertransTerse  of  Gray. 
The  Ust  internal  intercostal  moscle  sendii  a  band  from  the  lower  edge  of 

U>e  eleventh  rib  down  to  the  twelfth,  often  to  the  twelfth  dorsal  vertebra; 

rimilar  fibres  go  f^m  the  twelfth  rib  to  the  Hrst  lumbar,  and  from  the  trann- 

Tcne  process  of  the  first  lumbar  lo  the  body  of  the  second  t  it  Is  the  acces- 

Bory  coslo-vertcbral  ligament  (stellate),  and  serves  for  muscular  origin,  espe- 
cially of  the  peons. 

The  anterior  costo-transvcre  llganienla  of  the  lower  intercostal  spaces  and 
I  two  upper  lambar  vertebm  unite  into  a  shining  aponeurosis,  the  [Nmto-ciMlal 
f  K^iwntl.  It  passes  tmnavereely  from  the  transverse  processes  of  the  two 
I   Sf^ier  lumbar  vertebm  to  the  end  of  the  last  rib;  thonce  vertical  fibri'S  [lass 

"* ■"  ""B  ilio'lnmbar  ligament,  usually  behind  the  quadratus  In 

D.  Ligaments  of  the  spinal  canal.    (1)  Lig.  commune  verleb.  Jiostli 
,   Usamenta  iDtercruralia  =  ligBmentasubflavB. 

.'       E.  Ligaments  of  spinons   prooesscs,  ligg.  interspinalia,  lig.  supraspinal*^ 
and  IIr,  nuchf. 

DeBcribe  the  artdcnlations  of  tbe  costal  cartilageB  with  the  ster- 

Aiilrrior  chriiiiho-fli-rmd,    ])ml<r!or  dioiiiJm-'t'nntU    ami    capfuhir. 

TJic  anirrior  one  is  a  broad,  radiatiDg  bond  with  guperior,  middle,  and 

I  inferior  &scicali.     Tlicy  iDlcrminglc  with  those  of  the  upposita  eide  and 

[  with  (he  origin  of  the  pcntoralis  mi\ioT,  fonniiiE  a  membrane  over  the 

^  itorDum,  membrana  stcnii.     The  THM/m'or  chonaro-ateraal  lijramenlR  are 

»  distinct,  and  are  composed  of  radiating  fibres  blending  with  the  peri- 

The  capsular  MgHuents  are  very  thin,  and  connected  'srtb  V^ 
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ARTICtflJ^TIONS  OF   THE  TRlTfK    AND    HEAn, 

I   Ss/fiovuil  memliraiies,   the  Gist,  silth,   and  Eevcuth  cattila^ 
',  founh,  and  filth  have  one ;  the  second  has  Vvo 
irtilage  reecmbling  a  vertehml  articulation.     In 
most  of  these  art'mulationa  disappear. 

From  thcsiulb  und  eeveiiCh  cartilages  chondro-xiphiad  (costo-xiphoid)  I 
ligaments  paiss  ilown  uid  in  t«  the  enaironn,  EtreiigtiieaiDK  the  ahuath  uf  ] 
the  rectus  and  limiting  tlie  apoDeurosLs  of  the  external  oblique. 

Describe  the  intercostal  Ugaments. 

There  are  rxternnl  and  intmint  I'litereoKlaS  liganenlG.  The  former, 
ligg.  intenxjatalia  ext,  lie  in  the  nine  or  ten  upper  si>aees  Li^tween  (ha 
anterior  end  of  the  exlcmal  mtereuslAl  muscle  and  the  sternum.  The 
fibros  are  partly  oblique,  vertical,  and  transverse.  The  vertical  and  ob- 
lique fibres  oonstitute  the  llg.  rornacanx  (shining),  and  seem  to  be  un- 
developed bundles  of  tbe  externa]  intereoslid  muscle  :  they  are  strongest 
inthetnird  to  thescventh spaces.  TbetiaoBveisefibresareprescnlinlhe 
firat  to  the  seventh  spaces. 

The  mtfrtud intercostal ligatneutt,  ligg.  intcrcostalla  inL.aTG  tendinous 
fasciculi  of  the  triangularis  stemi  muscle^  passing  from  rib  to  rib  over 
one  or  two  spaces :  in  the  seventh  and  eighth  spnocs,  sumctimeH  sixth 
and  ninth,  they  are  nearly  tranaverae. 
Deacribe  the  interchondjal  ligaments. 

Thecartilazeaof  the  sixth,  seventh,  and  eighth  ribe,  sometimes  fifth  and 
ninth,  artjculiite  by  their  lower  borders  with  the  margins  of  the  luljoin- 
ing  cartilage ;  each  articulation  has  a  capsule  and  s)noviul  membrana 
All  these  articulations  may  be  wanting'. 

In  articulations  of  ribs  with  cartila^ea  the  cartilage  ia  held  in  a  de- 
predion  in  the  sternal  end  of  the  rib  by  periosteum. 
Describe  the  ligaments  of  the  sternum. 

The  gladiolus  is  united  to  the  manubrium  by  an  interposed  fibro-oar- 
tilage,  synarthrudial  (Hcnle),  or  it  may  be  diartbrodial  witli  n  s.movial 
membrane  in  33  jter  cent  of  cases — rarely  so  in  childhood — and  ptulublf 
results  from  absorption.  The  ligaments  are  iinUrior  and  posf'rtor  inUr- 
stmial:  both  consist  of  longitudinal  fibrw  blending  with  the  ohondro- 
atemal  ligaments,  the  anterior  with  the  pectoralis  mtuor. 

'l"he  ligamenls  of  the  hyoid  bone  will  be  deecribeii  with  those  of  the 
iporo-ui axillary  iirticuklion. 
A  are  the  ligaments  of  the  skull  7 

(1)  The  petro-occipital  synchondrosis  ivossessed  originally  inten-ening 
jyaliue  cartilage,  and  was  a  true  joint,  (2)  The  spheno-oocipitul  synchon- 
drosis conttunH  cartilaginous  nodules  till  ii»«fied  at  the  age  of  twenty- 
five.  The  soft  masses  of  conneutive  tissue  in  [he  laoerated  foramen,  the 
petro-occipilal  and  petni-sphenoidal  Assures,  are  known  as  ligaments  of 
''  e  names.     (3)  Aeoexnory  imniit,  a  number  of  ligamentous  bamiB 

over  grooves  and  bony  points,  completing 


I 


'ITie 

nyaliD 


^mfie  saw 
^^fidgiag 


I 

nuiua  uuhM  ^_ 


TKMrOltO-MAXIl.LAiiV    Aiiiit  lii.ATlUX, 
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pterygoid  |ilate  lo  ttie  spiDe  of  tbe  apbci 
another  bria^in);  over  tlie  supniorbilal  nolcb ;  an  hitrajuffiibir  ligament  ' 
dividing  I  he  jugiilar  foramen  ;  Apetro-tpkenoidal  ligament  froiu  tbe  apex 
ol'  the  petroufi  to  the  posterior  clmoid  process  under  wbicb  passes  the  sixth 
nerve.     A  lat-k  of  bone  between  the  foramen  ovale  and  epinosum  nitty 
be  suppliL-d  by  ligament;  the  elinoid  processes  of  one  side  niny  be  cod-  ^ 
oected  by  ligament ;  one  may  yam  from  the  anterior  condylar  fommen  J 
to  ibo  jugular  noteb.  of  the  occipital  * 

Describe  the  temporo-m&zillai;  &rtiimlatlon. 

The  ligamentfl  are— oipnii/ar,  mterartkular  Jibro-cartilagc,  uttdacca-M 


jjon/,  which  include  rxlenial  lateral,  ditcrtmi  lateral,  thort  internal  latr-m 
'  CTOJ.  an  J  ttylo-miixillaru.  I 

The  oipaiile  ia  verj-  tnin  and  loose :  it  passes  from  the  edge  of  thoS 
glenoid  tbasa  to  the  intenutlcular  cartilage,  thence  to  the  awi  of  thef 
condyle  I 

The  intcrartiealar  di»k  ar  fibro-eartilase  is  placed  horizontally  betweeD« 
the  jaw  anil  temporal  bone,  concavo-convex  above  and  concave  below.  It  I 
ia  connected  in  front  with  the  external  plery^id  muscle :  it  ia  composed  M 
of  concentric  fibres;  its  circumference  is  thick,  and  its  centre  aiay  ba  I 
perforated.  ■ 

There  are  two  mnomal  membraius :  the  upper  is  the  larser  and  pro-  I 
longed  in  front,  while  the  lower  is  smaller  and  prolonged  behind. 

The  ertemal  lateral  Hgament  Oig'  acccsaorium  laterale)  passes  from 


uie  uukf  surface  of  the  lygoma  and  tnbMcle,  their  lower  border.down 
Mid  biuilc  lo  tbe  posterior  simace  of  the  neck  of  the  lower  jaw.  Extcr- 
Dally  it  is  in  relation  with  the  temporal  fascia,  and  internally  with  tJie 
joint  capsule. 

ITie  internal  lateral  ligament  (lir.  accea  inediale)  has  two  parts ; 

posws  frum  the  inner  margin  of  the  glenoid  fossa  to  the  neck  of  th»! 
condyle  behind  the  insertion  of  the  external  pteiygoid  muscle ;  this  is  ia 
immediate  relation  to  the  capsule  and  known  as  the  »kort  inlrmnl  lateral 
lament  The  other  part  passes  from  the  spine  of  the  sphenoid  to  the 
lingnla  and  inner  marj^n  of  (he  denial  foramen  (spheno-masillar^).  Be- 
tween these  two  ligaments  are  ihe  internal  maxillary  artery  and  veins,  and 
lower  down  the  auriculo-temporat  and  inferior  dental  nerves;  internal  to 
"'  long  band  is  ilic  iniemal  pterygoid  muscle.  Between  the  short  in- 
'  lateral  and  the  sjnio vial  membrane  is  a  pad  of  sofl  elastic  connective 
united  to  the  periosteum  of  the  posterior  half  of  the  glenoid 
.__  . .  this  is  compressed  or  stretched  according  to  the  position  of  the 
eondyle. 


I 


Kibeloi 


The  layln-nuixillani  Itgameiit  (stylo-myluidj  has  nothing  to  do  with 
this  articulatjou :  it  is  a  band  of  uervical  fa.scia  connected  at  one  end  by 
lid  of  tiie  Btylo-glo«8H3  muscle  lo  the  styloid  process,  and  by  the  other 
to  the  angle  and  posterior  bonier  of  the  lower  jaw.  It  eev^t'''^'^  ''^ 
patotid  from  the  submaiiUao'  gitixl- 


I 
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A  liyoid  lipiuicnt  may  bo  described  here,  the  ilylo-hf/iiid,  wliifti  a 
tinues  the  styloid  process  down  to  the  lesser  uoma  or  [he  hyoid  b 
it  is  otlea  ossified  in  man,  and  usually  is  in  many  anim&ls,  as  the  epi 
bane. 

The  pten/go-TrutxiUitri/ ligiiTneiil  passes  from  tlie  apex  of  the  inti. 

pterygoid  plate  to  the  posterior  extremity  of  the  intenial  oblique  line  of  1 
the  loner  jaw :  it  separates  the  buccinalor  from  the  superior  constrictor  I 
of  the  pharynx. 

Origin.  lUMrtlos, 

Sphenn-tnaxill&ry  liKunenl,  epine  of  aphcnaid.    Dental  fontn    ... 
Pl«rygo-       "  "         int.  pWrjgoid  plate.  Alveolar  borderoflowerJBW. 

Stylo-  "  "         styloid  process.         Angle  loverjaw. 

Stylo-hyoid  "  "  "  Leaser  eorau  of  hyoid  bone. 

Merva  of  the  joint  are  the  auriculo'temporal  and  masseteric  from  Uie 
inferior  maxillaiv.  Artrriot  arc  temporal,  the  de«p  auricular,  and  tym- 
l»anic  branches  of  tlie  internal  maxillary.  Actiom  of  the  joint  are  protm- 
sion  and  retraction,  elevation  and  depression,  or  a  rotntion  when  one  side 
acts.  The  movements  in  the  superior  and  inferior  compartraenta  are  of 
different  icinds :  in  the  upper  the  fihro-cartjla^o  glides  forward  and  back- 
ward, and  in  the  lower  the  condyle  rotates  against  it  on  a  transverse  axia. 
Elevation  and  depression  lake  place  on  a  transverse  axis  through  the  cen- 
tres of  the  rami— some  say  through  the  inl^rarticular  cartilages.  If  the 
depression  be  oonsidcmble,  the  condyle  also  has  a  gliding  motion,  carrying 
the  curtilage  with  it.  Rotary  movement  to  one  or  other  side  takes  place 
I'on  an  axis  through  the  opposite  oondyle.  Depression  is  produced  by 
I  the  weight  of  the  jaw,  platysma,  digastric,  mylo-hyoid,  and  genio-hyoitt 
muscles;  elevation  by  the  temporal,  masseter,  and  internal  pterygoid: 

Srotrusion  by  external  pterygoid,  internal  pterygoid,  and  supei^du 
brea  of  niasseler;  retraction  Dy  deep  fibres  of  masseter  and  posterior  I 
fibres  of  temporal. 

ARTIOUIiATIONS  OP  THE  UPPER  EXTREMTTT.  \ 
THE  SHOULDER  GIRDLE. 

What  are  the  proper  ligameats  of  the  scapula  ? 
■       Comro-aerotnial^  tuverior  and  inferior  tranmerne,  and  glenoid. 
I     Tlie  a  ■  *•■  -^        -^    -  ■        ,■■.... 


u,  tuvertor  and  inferior  tranmerne,  and  glenoid. 

nnial  Ugammt  is  a  thin  IrianKukr  band  atlacbed  bqr  iig 

lit  of  the  acromion  in  front  oT  and  beneath  the  clari> 


FHpex  to  the  summit  o  

'  Tuar  articulation,  and  by  its  base  to  the  whole  lenelh  of  the  outer  bordor  \ 
of  the  coracoid  process :  it  completes  a  vault  for  the  protection  of  tfaa  I 
head  of  the  humerus.  Above  it  is  the  deltoid,  and  below  it  the  sapnk-  1 
spinatus  muscle.  Tlie  giibiuramiai  bitrm  separates  it  above  fnim  Uw  J 
cromioD  and  acromial  end  of  clavicle,  and  below  the  bursa  coven  tba  I 
ipBiiIe  over  the  head  of  the  humerus  and  spreads  out  between  the  in- 1 
ipinatiiB  and  .•mprafpimitus  musulus. 


^^    AcromioD 
^LnpBiiIe  e 


n  upper,  longer  I 


THE  SHOULDER  QIRDLB. 

The  nijtmor  trnpterrm-  ligamait  (Euuroscapularj  in  a  flut  flhining  Utnd  I 
pRseing  l>etwcen  the  boer  murgin  of  tiie  acapulur  notch  and  tlie  rool  of  I 
^Ktbe  coracoid.     As  a  rule  it  bEia  two  parti;  (t.  s.,Fig.  »)— 

UgftDieDII  of  8cBpulL 

and  stToneer  and  lying  in  a  plane  with  the  Burfiwesof  the  supmpinooB  ' 
Tus^  aod  eomewhat  oblique ;  a  lower  part,  thin,  horixoDtal,  and  more 
anterior  than  the  upper.  Above  the  liganient  arc  tlie  miprasCBpular 
ar(«ry  and  one  uf  il^  vcnic  comiles ;  between  the  two  parts  are  the  supra- 
scapnUr  nerve  and  the  other  eupraseapular  vein ;  beneath  tbe  lower  ami 
tif  the  liganieot  are  two  veins  passing  to  a  venous  plesus  in  tbe  anb- 
neapular  fossa. 

The  tnferior  trnnsverie  ligavicnt  (t.  I.)  (sni no- glenoid)  is  in  the  Ereat_1 
snapukr  notch,  and  pMees  frnm  the  base  of  the  spine  of  the  scApula  to"J 
the  nosierior  mirface  of  the  bead  of  the  scapula.  Thia  may  be  a  feeblft  1 
batitl  of  fatly  tisaue  or  a  strong  one  of  eoonective  tissue :  beneath  it  1 
iinaaiomotie  vessels  run  from  one  spinous  fossa  to  the  other.  The  f 
gltnnld  ligament  will  be  destribeil  with  the  shoulJer-joiDt, 

DeBcrlbe  tbe  stemo-claTionlar  ligaments. 

The  H((uini'nt8  are  coprulur,  inlrmrtietilar  Jihro-cartQage  ; 


tulit 


Henle  dcBcrilice  a  capsule  for  this  joint  made  up  mostly  of  strengthea-  ' 
bands:  iL  is  weakest  at  I  he  lower  anterior  angle.  In  ^qUL^^m  ^ 
led  the  anterior  tlaTtQ-dan'm/m-  llyimail  paases  from  iW  '\W 
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tremity  of  the  clavicle  obliquely  down  and  in  to  the  upper  part  of  the 
maDUDrium :  the  jmtt.  slerno-aav.  liff.  nassea  in  a  similar  direction,  and 
is  rekt«d  behind  with  the  Etemo-lhyroia  a:id  etemo-byoid  oiusoles. 

The  inltrartwidar  carfi'lage  is  attauhed  above  to  the  Upper  and  poste- 
rior border  of  the  inner  extremity  of  the  clavicle,  and  befow  to  the  juno- 
tion  of  the  first  costal  cartilage  with  the  stemuni,  and  bj-  irs  circumfer- 
ence to  the  capsule :  thus  the  cartilage  of  the  first  rib  is  nnnJj'  within 
this  joint.  Its  circumference  is  thicker  than  its  centre,  wnich  may  be 
perforated :  in  aiEe  and  shape  it  varies  greatly.  It  lest^iis  the  inequul- 
lUes  of  the  two  bony  surfacea,  and  divides  the  joint  into  two  parts,  each 
provided  with  a.  Bynovial  membrane.  In  young  bones  the  interclavicular 
notch  on  the  sternum  is  covered  with  hyaline  cartilage. 

The  iiUi^rdavicular  ligament  \s  a  flat  band  passing  in  a  curved  direo- 
tion  between  the  inner  extremities  of  the  clavicles,  and  ia  closely  attached 
to  the  upper  border  of  the  stemum.  Some  of  its  fibres  are  connected 
with  the  periosteum  of  the  posterior  surface  of  the  sternal  end  of  the 
clavicle,  and  some  with  the  back  of  the  capsule.  So  if  we  follow  the 
course  of  the  connective  tissue  ^m  the  upper  border  of  the  clavicle, 
some  goes  to  the  interarticular  cartilage,  Borne  to  the  capsule,  and  some 
forms  the  intcrvlavioular  ligament. 

The  coito-daviculaT  ligament  Is  of  rhomboid  form,  ascending  obliquelf 
from  the  inner  part  of  the  cartilage  of  the  first  rib  back  to  the  depri-ssioa 
on  the  under  surface  of  the  sternal  end  of  the  clavicle.  To  its  outer  side 
is  the  subclavian  vein.  This  ligament  encloses  the  tendon  of  insertion 
of  the  subclavius  muscle,  but  most  of  the  ligament  is  behind  the  muscle, 
ita  ant«nor  part  being  continued  as  fasoia  over  it.  Between  the  muscle 
and  the  posterior  part  of  the  ligament  is  sometimes  developed  the 
"  bursa  of  Monro. '  Cruveilhter  describes  this  ligament  and  bursa  u 
I  lie  mulii'VlaDicuiar  articulation. 

A'ri.v'j),  second  and  third  cervical  b}[  descendens  noni.  Ar/erie*,  neigk- 
Ixiriii;;  muscular  branches.  Molioii  is  not  a  glidinc,  but  axial  on  tlis 
tibfj -cartilage.  Elevalion  and  depression  of  the  ahoiudcr  produce  tnovtt- 
niL-nt  liere  on  a  tritneverse  axis  throUBh  the  eoslo-oliiviciilBr  lignment; 
movement  of  shoulder  forward  or  backward,  on  a  vertical  axis  ihraugh 
the  »tme  point. 

DeBcribe  the  acromlo-claTicnlar  llgamenta. 

Ligaments  are  capsular,  inlerarliailar  ftbro-cartHagf ;   aecatory  a 

poilerior  eoraeo-diivicular  ox  tfipetoid  aaa  coniiid,  fad  antrrior  et 

aavimlar. 

There  is  a  weak  cnpsule  to  this  joint,  really  a  fibrous  covering  of  thtrB 
^fflmovial  membrane :  it  is  strongest  above,  being  strengthened  above  aud 
"Jow  W  bands  designated  by  some  as  the  sitperinr  and  inferior  acromto- 

tvieniar  UgamenU.     The  tnterartieiUar  cirtihige  is  usually  present  in 

De  form,  either  hanging  from  (he  edge  of  the  clavicle  in  the  npj>er 

Ptof  the  joint  or  covering  the  whole  articular  surface  of  the  acroin    - 

rib  3  oat  of  400  cases  wholly  dlvidinii  the  joint  into  two  cavities. 
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^^K      Tlie  tynovial  membrane  is  usually  mgle,  ur  double  nhun  the  iii( 

^^  articular  canilaee  is  compkte.  ^ 

The  eoraeo-davicuhir  Ugamaits  connect  the  clavicle  more  firmly  with 

the  scapula:  there  are  three.    The  jHMtvrior  coracn-eiamadar  coiuprises 

the  triipcaiid  and  catutid.    The  Irapenoid  in  external,  and  atlnclied  below 

to  the  upper  surface  of  the  coracoid,  aud  above  to  tiie  obliijue  line  [)ass- 

^Ing  foraard  and  outward  on  the  under  surface  of  the  clavicle,  lis  outer 
Jbordcr  is  fre«,  and  its  intemiil  border  unites  with  llie  conoid,  fonuing  an 
angle  projecting  backward.  This  cheeks  forward  movement  of  the 
Cdaviele. 
The  conoid  is  postenor  and  interna],  and  attached  bj  its  apes  to  the 
base  of  the  coracoid,  and  by  an  expauded  base  to  the  conoia  tubercle 
Kud  &  line  in(«rnal  to  it  on  the  under  surface  of  the  claviele.  Tliis  cheeks 
lickckward  movement  of  the  clavicle.  Between  these  two  ligaments  a 
buisa  may  be  developed,  and  between  them  is  also  the  extremity  of  the 
subdavins  muscle. 

The  anterior  eoraeo-davicular  ligament  (Henle)  is  a  shining  thin  band 
of  eonnecUve  tissue  passing  from  the  apex  of  the  coracoid  up  a:id  into 
the  under  surface  of  the  clavicle.  At  its  origin  it  is  connected  with  the 
fiuiGi»  over  the  pectoralis  minor,  and  at  its  insertion  with  the  fascia  over 
Llie  subdavius,  Irom  which  it  is  separated  in  part  by  a  layer  of  fatty 
tissue. 

An  ocouional  icapuio-clamcvlar  li^ment  has  been  described  passing 

Irom  the  upper  bonier  of  the  scapula  internal  to  the  notch  to  the  ocro- 

mkl  end  oi  the  clavicle.  ^ 

Xrrvttt  suprascapular  and  circTimflex.     Arteriva,  suprascapular  and 

■cromial  thoradc    Moccmcnis  of  joint,  gliding  and  rotation. 

Describe  the  Ugaments  of  the  Htaonlder-joint. 

Tlie  ligaments  are,  capsular,  glenoid,  roraai-humirral,  eoraeo-gleiioidt 
trunnerfe  humeral,  gIenoidro-huv»:rtil  or  flood'e,  and  the  gfaioida^ 
btiKhial  inleniai  and  iiiffrior  of  Sclilimim. 

The  strengthening  bands  are  parte  of  the  capsule,  and  not  accessoi; 
Unmcnls  so  called. 

This  is  a  ball-and-socket  joint,  peculiar  (1)  in  the  large  size  of  the  head 
of  the  humerus  and  shallowness  of  the  glenoid  cavity ;  V2)  looseness  of 

|lli«  capsule;  (3)  intimate  relation  of  musclcewith  capsule;  (4)  relation 
of  bioeps  tendon  to  joint.  The  glenoid  articular  cartiluge  is  thinnest  at 
ill  oeiitre,  ^  inch  ( I  mm. ) ;  tbat  on  the  head  of  the  humerus  is  thickest 
•t  the  centre,  A  inch  (2  mm.  ]. 
The  citfiinik  encircles  the  articulation,  attached  above  to  the  margin  of 
die  glenoid  beyond  the  glenoid  ligament,  and  below  to  the  anatomical 
Beck  of  the  humerus.  It  allows  the  bones  to  be  separated  more  than  an 
inch:  it  ia  strengthened  by  teudons  of  muselee  which  may  be  teck- 
•ned  ka  ligaments — vii.  above  by  the  supraspinatus  and  tendon  of  biceps, 
ettemally  by  tlie  infraspinatus  and  teres  minor,  below  by  the  W^,^**^ 
of  the  Inoeps,  and  internally  by  the  snbscapiuariB.    Thft«i  '»  a  ^ea^t 
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P'ldioe  in  the  capuule  uncoTcred  fay  muscle  between  the  edges  of  the  t«iti 
Buuor  and  aubacapularis ;  vessels  and  nerves  enter  here  |  Al,  Fig.  9). 

The  superficial  fibres  of  (he  capsule  are  loogiludiiial,  and  deeper  ones 
are  circulnr.  forming  a  truDcnied  cone  with  its  narrow  end  toward  the 
scapula.  Below  are  folds  in  the  capsule  which  become  straight  in  nusing 
the  am. 

The  glviioiif  fif/iimrnl  is  a  fibro-cartilagioous  rim  attached  to  the  m&r- 
^n  of  the  (ilenoid  fossa  to  form  a  deeper  cavity :  it  la  trianKular  on  sec- 
tion, and  A  inch  (3  mm,)  broad  at  its  base.  It  is  partly  formed  by  the  biceps 
tendon  aboTC  as  it  bifurcates  at  its  attachment,  and  by  the  iriceps  below, 
the  fibres  being  arranged  in  concentric  rings.  Its  intrinsic  fibres  tae 
fined  with  the  capsule. 

■  ■     The  isfnovitd  membrant  lines  the  cspsule  and  covers  the  outer  side  of  ] 

Fio.  9. 


.  _      i:  S.  btM|»  lendon ;  Z  glen 

I  ttahleoitu.  belwMB  *  >.Bd  3.  IdL  |tl<ni>>tl« 
L  ■MrfH«orhum«rui;/i7hlnfniBplii*lu>;  : 
* aMlii  Ab,  •lion  tawd  ar  Iriccpa. 


»hUlof 


Ae  denoid  ligament,  and  is  continued  s  short  distance  over  tlie  cutilago 
'  1  the  head  of  the  hnmerns.  Tlie  lotig  lendon  of  the  biceps  msdns 
magb  .the  capsule  iB  enclosed  in  u  tubular  sheath  of  syooviaJ  mem- 


Imne,  anil  bo  docs  not  really  enter  the  synovial  cavity.  A  ronndei)  pro- 
tnisicin  o)'  synovial  membrane,  burnt  inlerlnberculara,  clothes  the  upper 
part  of  the  bicipital  groove  as  far  as  the  insertion  of  the  peet.  m^'or  itnd 
tutiss.  dorei.  From  within  the  tube  of  si-novial  membrane  there  passes 
to  (he  tendoi^  of  the  biceps  a  retinaauwm  of  longitudinal  bnndlea  of 


.limine  the  strengthening  bands  of  the  capsule  is  the  airaoa-huraeral 
liffamait,  rising  &om  the  outer  border  of  the  concoid,  spreading  out 
upon  the  npi)er  and  posterior  wall  of  the  capsule,  and  inserted  into  the 
l«rcat  tuberosity  of  the  humerus.  The  tranmerii'  humeral  lif/ainenl  is  a 
jwrt  of  the  cspsnle  between  the  tuberosities.  The  lig.  mmco-glatoidale 
IS  a  pnrt  of  the  coraco-humeral,  rising  with  it  and  passing  backward  and 
outward  at  right  anijtea  from  it  on  the  surface  of  the  capsule  to  the  upper 
Biargin  of  the  elenoid  cavity.  When  the  joint  is  viewed  from  the  inside 
{Rgl  9),  the  gienoidfo-himrral,  or  Flood's  ligament,  is  seen  as  a  reflec- 
tion of  the  fibres  of  the  coraeo-hiimeral  ligament  throujih  the  capsular 
ojienin^.  passing  up  internal  lo  the  tendon  of  the  bii.'eps. 

The  internal  Qlenoideo^nichial  Hgameiil  nf  Seliltvim  is  a  thin  fold 
rifiinK  from  a  point  above  the  entrance  into  tne  subscapular  bursa,  and, 
descending  obhquely  outward  to  be  ket  on  the  capsule  beneath  the  gub- 
Bcspular  tendon  {Is  between  (3)  and  (4)  in  Fig.  U),  passes  to  the  small 
tubemsity  (Quain).  The  iig.  gleiwiJea-bmchiale  m/.,  or  broad  ligament 
of  S^hiemm  (4),  rises  from  the  upper  part  of  the  ^enoid  ligament  and 
passes  down  and  out  parallel  to  the  internal  L^.  of  Schlenun,  and  is  loat 
on  the  circular  fibres  of  the  inner  eajwular  wi 


?uain  calls  the  three  licamenla  IflBt  described  the  superior,  middk^j 
inferior  gleuo-humenu  ligaments.  • 


"VnaX  holda  the  head  of  the  hiuaeras  in  place  7 

(1)  Subttcapular,  supraspinal  us.  infraspinatus,  deltoid,  biceps,  and 
0!ps  muscles;  (2)  adhesiveness;  (3)  atmospheric  pressure. 


low  _ 
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WtaX  are  the  commnnicatinas  of  the  joint  7 

Subscapular,  inlraspinatuB  bursie,  biceps  tendon,  often  the  subcoracoid, 
coraeoid,  subacromial,  and  subdeltoid  bnrsse. 

The  nrrvr*  supplying  the'joint  are  circumflex  and  suprascapular. 

The  artrria  are  anterior  and  posterior  circumflex  and  suprnsoapukr. 

The  tnovaamlM  of  the  joint  are  in  every  direction. 

Firxion  is  possible  to  46°  without  involving  other  joints,  produced  by 
the  pectoralis  mtyor.  anterior  fibres  of  the  deltoid,  coraco-brachialiB,  and 
bv  the  biceps  if  the  elbow  is  fixed.  This  occurs  on  a  transverse  axis 
through  the  great  tubemsity  and  glenoid  cavity.  IHexion  is  limited  by 
tension  of  the  posterior  part  of  the  capsule  and  by  tlte  small  tuberosity 
abutting  against  the  wiracoid ;  the  movement  is  continued  by  rotation  of 
the  acapnia. 

Ertciifioii  through  15"  is  produced  by  the  ktiasimua  dorsi,lciC8  vcw^tit, 
IHwterior  fibres  of  deltoid,  and  the  triceps  if  the  elbow  U  tiici.    ¥i^V^- 


in  m  Ma)>pcd  hf  ike 

■Itr  jomt  uB  iu  Boti , ^ 

tfanat  chief  mbkIm  ne  eooMfBtd  innanr  A*  bod  iwf*  tL 

rad  two  Joinu  baida  ike  riwiiw-joti*.  Fteoi  aaiiiMi  ii  s|t  ■■d  Ibr- 
mri.  Tbe  ande  betwen  the  KaiMk  wad  Anide  ^HgM  to  Meae 
adurtuioii  of  ue  Ibmcr  ta  Uw  bmb  waE 

Addiietim  m  tnmtXAeA  br  the  mbacapdniB,  pwtrwilw  iMJor, 
ktiwbiniii  doni,  uhI  icm  iMiar  Tot^  lOtalua  ia  tkrouEh  W,  limited 
bgr  npnile  ud  UimeleB:  His  freot  eztenaVraitd  backwaid;  ratofiMM 
m  n  pmloeed  Vr  tb«  ■obscmpalans,  htaBU  •  -  > 
roUUirm  out  hy  the  infmpin&tiQ  ud  teres  ■ 
"      '  1  of  ^  the  angaUr  moTementa  ia  m 


THE  EH^BOW  AND  FOBBABM. 
DflKtibe  the  elbow-joint. 

The  vWmf  is  a  hinee  joint  wit})  screw-like  imrfaceer  really  three  joints 
are  inv'tlvcl,  the  gingfymoH  screw,  the  taJio-humerd.  and  ibe  nwtio- 
iilnnr.  The  letner  Mgmoid  of  the  atna  and  the  aitieolar  sortkee  of  iho 
ndiiis  nn-  jwrta  of  t^lindrical  surfaces,  the  latter  an  arc  of  I8>I°,  the 
ror(inri/r'.Ni°ainJ  radius  of  J  inch  112  mm.)-  The  diameter  nf  the  curve 
on  till'  liiiNienisnt  the  inner  edge  of  the  troehlea  is  16  mm.,  of  the  ^n^iove 
of  thi^lrcflJiIcu  II  mm.,of  the  outer  edge  of  the  trochlea  13  mm.,  and  of 
the  raiiilellum  l'2  mm.  The  articular  cartilage  in  the  elbow-joint  is 
Jqraliiie  and  2  mm.  thick.  Onlj^  so  mach  of  the  trochlea  is  covered  hv 
'  rtilaicc  M  IB  emhnu«(l  by  the  sigmoid  cavitj  when  the  forearm  is  flexod 
Oir :  ttiii  |>iirt.-i  rcTniitning  tree,  anieriori;  and  poslerioriy,  arc  covered 
willi   |..  r'..  t.''i]ii   mill  fatty  pads. 


... .^    ;  the  eu>*fl 

)  lid  und  part  of  the  otecranoa  foesas,  a  [wrt  oftu] 
Kill  nut  the  externa],  the  tips  of  the  coronoid  m 

1. 1  ncd  i>orlion  of  the  capsule  pasaes  from  the  point  otM 
_(/)<•  triinTf')>i''<'<iily!i'  mid  Iromthc  front  oftnelimnerus  above  the  uuran  '* 
H  to  tfao  anterior  nmr^fins  of  the  eurouuid  process,  and  extemallj'  i: 


THE  EiaOW   AKD   FOREARM. 


Ill 


the  orbkular  ligament.  Superficially  ie  an  oblique  band  passing  down  and 
uui  frum  the  internal  epicondyle  to  the  orbicukr  lisament.  The  fibres 
under  theae  are  vertical,  the  anterior  ligament  0/  Barkow,  aud  the  deepest 
arc  traiiEveise.  The  potteriar  part  of  the  eapaule  pusses  to  the  mamn 
of  the  olecnuion  process  from  the  lower  end  of  the  hiuueros,  leaving  the 
upper  pa«  of  the  fossa  exposed.  The  lowest  fibres  are  transvecBe,  bridciDg 
over  part  of  the  olecranon  fossa ;  the  upper  fibres  are  vertical,  thickest 
in  iht^  median  hoe,  aud  pass  through  a  fatly  pad  in  the  upper  part  of 
the  fossa.  These  vertical  fibres  are  Barltow  h  potterior  straight  cubital 
li^uueiit :  uu  either  side  of  it  the  capsule  is  as  thin  as  a  bursa. 

The  intfmal  lalaral  ligamait  is  fan-shaped,  rises  from  the  lower  and 
back  part  of  the  root  of  the  inner  epicondyle,  and  consists  of  three  por- 
tions: (I)  a  posterior  humero-oltcranaa  part,  helping  form  the  groove 
for  the  ulnar  nerve ',  [2)  aa  anterior  hunifrtt-eoronoid  part ;  aud  (3)  an 
tJeernno-cormtoid  portion,  deepening  the  si^oid  cavity. 

The  mltmal  lateral  ligament  is  not  so  distinct  as  the  jaternal,  is  at- 
tached above  to  a  depression  below  the  external  epicondyle,  and  below  to 
the  orbicular  ligament  and  poet«rior  iulerosseous  border  of  the  ulna  (not 
into  the  radius,  or  its  rotation  would  be  impaired).  It^iressomestreugth- 
ening  bands  to  the  anterior  ligament,  forming  a  cruciform  arrangement. 
The  supinator  brevis  rises  from  this  ligament  in  part.  Tlie  brachialis 
anticus  musde  inserts  a  band  into  the  anterior  ligament,  the  triceps  a 
band  into  the  posterior.  The  anconeus  rises  from  the  capsule  between 
the  external  condyle  and  externa!  border  of  the  olecranon. 

The  nrliicular  ligament,  Ijg.  annulare  radii,  is  the  thickest  part  of,  and 
is  the  inferior  radial  edge  of;  the  ca^ular.  It  is  |  inch  (ICl  mm.  |  broad, 
and  is  the  only  ligament  of  the  superior  radio-ulnat  aKiculation  which  is  a 
Uieral  ginjclymns  joint.  The  ligament  is  attached  by  each  end  to  the  ex- 
tirmities  of  the  small  Hfrmoid  cavity,  surrounds  the  head  of  the  radius, 
forming  four-fifths  of  a  circle.  It  is  broader  in  the  upper  part  of  the  cir- 
cumference than  below,  grasping  the  head  of  the  radius  more  finuly. 
The  supinator  brevia,  eitens.  carpi  uln.,  extens.  miu.  dig.,  and  extens. 
00m.  dig.  rise  in  part  frvin  the  orbicular  ligament. 

The  nynovial  membrane  is  extensive,  lines  the  capsule  and  orbicular 
ligament,  entering  into  the  articulation  between  all  three  bones. 

There  are  inequaUtiea  between  the  sigmoid  fossa  and  trochlea  which 
%K  filled  in  with  synovial  membrane  or  iatty  pads :  there  is  another  pad 
in  the  small  sigmoid  cavity,  ^e  capsule  is  reinforced  by  intra-  and  ex- 
tncapsiilar  pads,  both  is  the  coroiioid  and  olecranon  fossic.  This  allows 
free  gliding  of  musclee.  The  triceps  pulls  op  the  wrinkled  capsule  in 
extension,  the  brachialis  antJeus  in  nexion. 

The  mtudf*  in  rtialion  to  the  joint*  are,  in  front,  the  brachialis  anti- 
ens  :  behind,  the  triceps  and  anconeus ;  externally,  the  supinator  hrevis 
and  t^upinato-exteusor  group ;  internally,  the  pronato-fiexor  group. 

Vh&t  buns  are  related  to  the  joint  ? 
(1)  Superficial  olecranon  betweeu  teadou  of  triceps  and  stVw;  l;i\  iefi 


I 
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ABTICUL^TIONS   OF   TUE    UPPER    EXTREMITY. 


etro-qii-    _ 

neuus  tS^I 


is  possible,  produced  hy  the  supinator  longns.  biceps, 
»na  iDuacles  from  the  inner  condyle :  it  U  ohwAcd  by 


,  112 

olecninoa,  between  tendon  of  iriceps  and  bone;  (3)  at  inner  inai^in  of 
'  hrachialis  anticus;  (4)  bidpital  liursu,  between  tendon  of  biceps  uid 
Ixine;  (5)  enioondylar  burase,  subuutnneous ;  (6)  soatelimea  ^  reiro-qti-   i 
(rocW<ra r  oenind  the  inner  epicondyle,  related  to  the  iilnnr  nerve. 

Nerrai  are  from  the  ulnar,  median,  musculo-spiral,  internal  init    ^ 

and  nerve  of  Cmvcilhicr  (from  the  brancli  of  the  inusculo-cutaneuus  tt 
the  biceps). 

Arta-ifi  are  derived  fFDm  an  anastoniOBis  between  the  inferior  and  sn- 
perior  profunda,  anastomotica  magna,  anterior  and  posterior  ulnar  remr- 
Tent,  tnteroKieous  recurrent,  and  radial  recurrent 

Actinn. — The  huniero-ulnar  joint  possesses  flexion  and  extension,  ni> 
lateral  movement  or  rotation. 

Fl<--jciii,ioi'  150°i 

braohialis  anticua,  a..  , , 

contact  of  soil  parts,  posterior  part  of  eapsule,  and  posterior  part  of  in- 
ternal and  external  ktern]  ItgamenU,  not  ny  bone. 

Extention  (aOer  flexion)  ^oes  ihrough  150°  by  the  tricc^,  anronetis, 
extensors  of  the  wrist,  and  coinmon  extensors  or  fingeis :  it  b  checked 
by  the  anterior  part  of  the  capsule  and  anterior  parta  of  the  external 
and  internal  lateral  ligaments,  not  by  bono. 

Snpuwiion  (rotation  mit)  and  vrmuifioa  (^rotation  ui)  occur  ihroush 
00°  in  the  radiu-ulnar  and  radio-numeral  joints  on  an  axis  through  tb« 
head  and  neck  of  the  radius  and  styloid  process  of  the  ulna.  Supina- 
tion U  performed  by  the  biceps  strongly,  by  the  supinator  lonRu.^  and 
brevis  and  extensors  of  the  thumb :  pronation  by  the  pronator  radii  teres 
and  pronator  c|uadnilua_;  in  this  last  motion  there  is  a  "winding  up" 
of  the  bii«p3  and  supinator  brevis.  These  roioiy  movements  are 
duxked  by  the  oblique  ligament,  orbicular,  and  capsular,  by  the  inter- 
oeseous  membrane,  by  the  inferior  articulation,  and  by  miifscles.  If 
sliding  of  soft  parts  on  the  ulna  is  hindered,  pronation  and  supination 
■re  largely  checked. 

J5cp«iW«/. — Thrust  the  hand  pmnated  through  armrnd  hole  in  a 
board:  if  it  bo  the  right  hand,  mark  on  the  board  the  portion  of  the 
styloid  process  of  the  ulna,  a»  al  o,     Siipi- 


Wliat  is  the  explanation  if  tlie  ulna  has 
no  lateral  motdon  7 

The  first  movement  back  from  i.  is  of  ex- 
tension, which  oeeuts  ill  the  elliow-joini ; 
tlic  next,  near  c.  is  aildnelion,  and  occurs 
at  the  shoulder- joint ;  the  final  movement 
to  i  is  flexion  at  the  elbow.  When  ru- 
bave  extension,  abduction,  and  flexion  in  order. 


lis  be  firmly  fixed  .._  ...  _     ....  _.  __  ...  ,._. 
at  the  Bbouldcr-joint,  the  styloid  of  tbe  quib 


to  I're'WBj 


THt   WltihT   . 


not  change  position,  and  the  experioiont  could  not  be  done  in  tlie  aboT4(| 
aperture. 

Describe  the  accKSaory  Ugaments  of  tlia  bones  of  the  forearm. 

II)  C/Uiqut;  (li)  iiil'rottfoiis.  The  ohllque  h)/ar>un,t  (chorda  trans- 
veRtuliH)  is  a  flatly-rouoded  cord  ruiiuiug  from  the  tubercle  of  the  ulna 
on  the  coronoid  process  down  and  oui  to  a  point  on  the  radius  a  little 
below  the  bicipital  tuberotut^.  Its  fibres  have  an  opposite  diTOt^tion  to 
those  of  the  interosseous  ligament.  The  oblique  may  be  wanting,  or  may 
exist  as  a  tendinous  slip  to  the  flexor  lon^.  poll. ;  it  may  be  double,  the 
upper  band  passing  Iruni  the  small  si^oiil  notch  and  orbicular  ligament 
to  a  point  above  the  bicipital  tuberosity. 

The  inleroitfous  liffamenl  (membrane)  connects  the  interosseous  ridircs 
of  the  radius  and  ulna.  The  fibres  pass  down  and  in  to  the  ulna  in  tnich 
a  direction  ihat  If  the  hand  prctis  a^inst  resistonc-e  the  radius  would 
dra«  the  ulna  after  it.  The  ligament  is  divisible  here  and  there  into  sev- 
eral layi>iE,  some  fibres  coming  trom  the  anterior  surface  of  the  radius. 
It  is  deficient  above,  commcociug  on  ihe  radius  at  die  insertion  of  the 
oUique  ligament,  leaving  a  space  between  the  two  for  the  ptelerior  in- 
tenisai-ouB  vessels.  Just  above  its  lower  end  is  an  oblique  opening  be- 
tween two  layers  of  the  ligament  for  the  passage  of  the  anterior  interoe- 
eeous  vessels.  The  lower  edge  is  almost  vertical,  ihe  fibres  ending  higher 
on  the  nlna  than  on  the  radius  and  runninE  in  a  direction  oppo«ic  to  the 
fibres  above :  this  lowest  split  between  the  ligament  and  ulna  is  filled 
witb  fat  and  covered  by  the  pronator  quadratiis  muscle.  Some  iibrcs  go 
to  the  posterior  annular  ligament  The  object  of  tbc  ligament  is  mus- 
cular attachment  with  economy  of  weight. 

Describe  the  inferior  radio-nlnar  tuticnlation. 

A  lateral  frin?l]rmus  joint  between  the  head  of  the  ulna  and  sigmoid 
caviiy  of  the  radius,  llic  ligaments  are  ihe  aiif'TiVii' and  ponterwr  radio- 
u/nar  and  fri'iitrp/lar  filro-cnrtil'ige.  The  nnlcrior  and  posterior  liga- 
ments are  narrow  liands  {lassinti  transveiGol^  over  the  joint,  as  indicated 
by  Uieir  uumes.  Tlie  tnangufar  lisament  is  placed  beneatli^  the  ulna, 
'lase  of  tne  s'  '  ' ' 


1 


:  styloid  process ;  its  under  surfHce 


kUached  by  its 
kfticnlntes  will 
;    Kve.  llic  memliritna  mirci/rm 

Aaiiitu  are  oupination  and  pnintilion. 

THE  WBIST  AND  OAKPtJS. 
Describe  tlie  r&dio-carpal  or  vriBt-joint. 

Tilts  is  a  condylr)id  articulation  between  the  radius  and  triangular 
tilaxe  above,  the  siTiphoid,  semilunar,  and  cuneiform  below. 

Tim  limments  are  rrlfriial  and  iiitini'il  Iniiral,  anten'm:  and  pofle-^ 
rt'ur.     Tlie  iwu  rormer  arc  rounded  cords  piiasinR  reBnect\v«\v  fvim^'l 
L  atyiuid  prueess  of  the  rudius  a/jd  ulna  lo  the  end  caIpu^MnK&  o'CSX\«%mK. 


114         ARTICULATIONS   OF   THE    UPPEB   EXTREMITY. 

row.     The  antxrior  ligament  m  n  broad  membranouB  band  connecting 

the  auterior  surfaces  of  the  bones  forming  ihe  articulation.  The  po*te- 
nbi- lif.'anient  is  less  strong  than  the  untwior,  ami  patnes  from  the  radius 
to  the  dorsum  of  the  first  three  carpals. 

Mention  the  ligaments  of  the  carpus. 

There  are  three  sets :  1 ,  articulations  of  first  row  have  ticn  itorsnl.  tiix) 
palmar,  and  lioo  inlerotneoua  lipainenta;  2,  articulations  of  (he  second 
row  have  three  dnnal,  three  p<umar,  and  three  inleroiKeotts  ligaments ; 
3,  articulations  of  the  two  rows  with  each  other  have  anlerioTf  pmUrior, 
external  lateral,  and  mtcntal  lateral  ligaments. 

Wliat  are  the  lisaments  connectinK  the  carpus  vith  the  meta- 
carpus? 

The  fire!  metacarpal  bone  and  tlic  trapezium  liavc  a  cajibtde  and 
separate  synovial  niembranca.  Tlie  joinis  oetwcen  the  carpus  and  four 
inner  metauu^als  have  domal,  nl'iiitar,  and  inlerowous  li|;uincuts. 

The  Bj-novid  membranes  of  all  the  joints  in  the  carpus  ana  wriat  proper 
arejiwrn  number. 

Wliat  are  the  remaining  ligaments  of   the  metacarpus  and 
phalanges  7 

Of  the  nietaearpala  wilh  each  other,  there  are  the  tlnrifil,  pnhnnr,  and 
iiiterostfoiiy  ligaments :  their  digital  extremities  are  connected  by  a  nar^ 
row  band,  the  Irantverse  ligammt,  presenting  four  grooves  for  tendona. 

The  metacarpo-phalanBcal  articmations  have  anterior  and  tiiv  laleral 
ligaments.  The  interphulangeal  articulations  also  have  aaicrior  and  two 
lateral  ligamentt. 

Benle's  Descrlptton  of  tb«  Wrlat-  or  Hand-Joint. 

This  indudm  tbo  lowi^r  nulio-Dltiar  artirulation,  tbu  articulation  of  ibe 
fbieana  with  Ihe  cnrjms,  tlio  int«rcacpa]  and  carpa-motaoarpBl  arlicalalions. 
Their  movcmvula  are  all  luntuatly  compsDBatoiy,  and  mHa;  llgampnts  are 
common.  To  thB  humerus  is  attached  the  ulna,  to  the  ulna  the  ndios,  mad 
to  the  radius  thu  hand. 

1.  The  lower  radio-ulnar  is  a  rotatiim  joint.  The  curve  of  the  alnar  articu- 
lar snrfaca  and  that  of  tho  sigmoid  cavity  are  not  concentric  arcs,  the  former 
being  H  half-circle  of  \  inch  f  16  mm.)  radius,  and  the  lBll«r  an  arc  of  45°  of 
1  inch  ise  mm.)  radius.  The  lisamenta  are  captular  and  inlrrarliailar :  tii« 
latter  Is  not  inturarticular  in  the  uauni  scnee,  but  is  an  extension  inwaid  oT 
the  lower  end  of  the  radlna.  At  iti  bnse  it  is  attached  to  a  prominent  eilge  of 
the  radius  below  the  siKmaid  cavily  ;  at  ila  apei  it  la  attached  by  two  bands, 
an  upper  to  a  little  cavity  at  the  base  of  the  styloid,  and  ■  lower  to  the  outm 
surface  of  that  process :  vessels  pawi  between  the  two  bands.  Its  upDer  sar- 
Owe  artlculiites  with  the  bead  of  the  ulna;  its  lower  is  concavr  and  fotnu 
put  of  the  carpal  Joint.  It  is  perforated  in  thu  centre  in  40  per  ceut.  uf  casas. 
and  is  i  inch  (6  mm.)  thick  at  ila  spei. 

The  oBpsnIe  is  strong,  siid  eoniinuous  below  witli  that  of  the  rsdio-rarpal 
Jaiat:  antcrfoWj-  some  Bbrva  of  the  yronutor  qnadratua  are  attached,  by  which 
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it  it  palled  forwmrd  in  pnmatiOTi :  posteriorlf  it  is  stieDgtb«D«d  b;  obliqnti 
and  tmuvBTBC  fibres,  uid  it  Mtvered  od  the  nliur  tide  by  the  cannnon  rm^ml 
ligameot  'uiDnlBr).  It  pases  belweea  the  bona  of  the  forearm  aboot  |  inch 
l5  nun.)  kbove  the  caitilaKinoiu  BiiT&ces.mdlDg  in  m  blind  aoc  The  tfaatM 
proMnCB  VU7  in  nDmbeT  v)d  foim :  tbin  thimda  or  tsbe  or  strong  folds  riae 
ffna  the  tioB(«iiar  and  inner  capsiilar  wall. 

2.  Badio-carpcl  JmhI.— A  line  puting  bMvevn  the  ndios  and  nlna  diiidea 
the  lunar  bene,  so  that  the  scaphoid  aud  outer  half  of  the  lunar  articntsle 
with  the  ndins;  the  inner  half  of  the  lunar  and  the  pTramidal  ■rticnlate 
with  the  triangular  Hbro-raitilase-  The  carpal  banes  of  (his  joint  are  eon- 
tifTb^  by  strong  ial«rc«eous  ligaments  flush  with  the  upper  articular  snr- 
bues.  The  extent  of  Brtiralar  sorfsre  on  the  caipas  i»  ^tester  than  that  on 
the  fiMcsnn,  bot  the  eonveiil)'  is  snalier  than  the  eonrafity,  so  Ihal  mntar* 
is  mesial,  with  room  for  lateral  qmovial  pouches.  The  frontal  arc  of  the 
Joint-sutfiue  of  the  laditis  is  €9°  of  1)  inches  <42  nun.)  diameter;  the  sigittal 
arc  is  64°  of  J  inch  (IS  to  23  mm.)  diameter. 

The  eajmlt  is  pretty  finnl;  stretched  from  the  edges  of  the  upper  to  tbe 
edgts  of  the  loner  joint-sui&ces :  it  ia  shortest  and  least  yielding  between 
the  radins  and  lunar,  serring  as  an  axis  of  rotation.  The  strengthening 
HbtTS  of  the.  ispBDie  are  rontinnons  with  those  of  the  joint  above.    Sfnorial 

eh  are  in  the  posteTior  and  ulnar  comera  of  the  joint-cavity ;  synoTuU 
ds  with  concare  edge"  (ligg-  mucosa),  in  coDueclisn  with  the  intemeBeoas 
ligaments  nf  the  first  raw,  spring  from  [he  anterior  and  posterior  parts  of  the 
osimle.  Thisjoint  may  communicate  with  (hat  of  (he  pisiform  or  with  the 
carpal  joint  by  the  lack  of  an  interosseous  ligament. 

3.  Oarjial  JiMiit.— This  is  between  (he  bonis  of  the  lower  low  and  those  of 
U>e  upper,  excepting  the  pisiform.  The  trapcioid  and  tispezinm  are  con- 
Becled  at  their  lower  edges  by  a  Ibjn  intcroGSeuus  ligament  t  there  is  none 
between  the  Irapeioid  and  os  maeaum.  where  the  carpal  as  a 


.  icmbnue  between  their  articular  surfaces.  Thearticnlarfartilajtesof  allthe 
carpal  bones  are  hyaline,  and  ^  inch  < )  to  t  mm. )  thick.  The  head  of  the  os  mag- 
num projucts  into  the  cavity  of  the  scaphoid  and  lunar,  allowing  flexion,  ex- 
tension, and  rutstioD  and  lateral  immobility :  the  axis  of  rotation  is  through 
the  length  of  the  os  magnum,  that  of  Beiion  and  extension  across  i(8  head. 

The  aipnle  of  this  joint  includes  (he  edges  of  the  cartilaginous  sorlaces. 
It  shows  nanavene  folds  anteriorly  in  flexion  and  pos(eriorly  in  extension. 

SjfKmal  foldi  fill  the  comer*  and  defta  be(ween  the  bones. 

4.  The^nn/nntjoinl  baa  a  weak  capsule,  at  (ached  at  xome  distance  from  the 
articnlar  tDrfscr*  of  eKher  boae  14  nun.  dislant  from  thai  of  the  pisiform). 

5.  Tlir  fJmtrral  Carpo-mriafarpiU  Joint, — This  is  made  up  of  very  irregular 
)aint4nrba*  covered  by  hyaline  cartilage  1  to  ^  mm.  thick. 

K  n«  eapntle  is  strong,  and  fastened  immpdia(elj  to  the  edge  of  the  carti- 

"looasnrhce*  by  whicJi  theluuirBor  the  melacarpals  articulate  with  each 

r  and  with  the  carpus.    The  pouch  between  the  bases  of  (he  third  aud 

'h  tnelacarpals  is  divided  by  an  interosseous  ligament  into  (wn  jiarts.  an 

'it  and  posterior.    In  thin  same  n^giDn  a  sagittal  synovial  fold  posses  — 

n  the  OS  magnum  and  uucifunu,  and  may  completely  divide  tlie  car] 

ipal  joint. 

ft.  The  (JkBiii.nirpaJ  j«a(  is  elliptical,  saddle-shaped,  so  that  the  conveitt 

_»f  aach  surface  seems  to  be  received  into  the  cavity  of  the  other:  it  mt"" 

■n  angle  of  15°  wi(h  (he  borinontnl,  the  external  edge  being  the  Uf^VikX.. 

The  osyntts  is  attached  close  to  the  Joint  surface  of  the  tT«>vealnm,Wt 


trpo-s^H 

J 


I 
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ilnch  15  mm.)  awuy  frum  that  of  the  finit  oietacurpal.     A  isinnalfMS 
road  eitonda  around  the  joint-cavity,  wtskeat  on  the  railial  Bide. 
Tb(]  utrrea  ot  the  above  joints  an:  rnini  the  uluitr,  median,  and  posterior 
InterosKooa. 

Aiieriet  of  the  radio-carpal  Joint  are  from  the  anterior  and  posleriui-  csrpal 
&rclit!S,  the  radial  aiid  ulnar ;  for  carpal  atid  carpo-metBcar|ial  are  anterior  and 
poBterior  carpal  archtw,  anterior  and  posterior  Inti'roeseoaB,  and  deep  palmar 

Actiom.~lo  the  radio-carpal  joint  there  la  Qeiiou  associated  with  adduction, 
extension  associated  with  abduction :  adduction  is  possible  to  45°.  as  the  nlua 
does  uot  descend  so  low  as  the  radius;  abduction  is  alight;  flexion  is  teas  than 
extension.  When  the  hand  Is  flexed,  it  cannot  be  ad-  or  abducted,  aa  ths 
latolal  parts  of  the  cajHule  are  taut.  There  is  no  rotation  provided,  aa  tha 
pronation  and  snpiuatiou  of  tlie  radius  auawer  that  parpusv. 

In  tbe  earpai  joint  flexion  is  freer  than  eiteuaion;  rotation  is  preaent,  bat 
no  lateral 


airpal  joint  there  is  some  flexion  and 
a  little 


Tetsc  axia,  posxibly  a  little  rotation  on  a  long  axis.  Movements  are  freest  at 
the  margins  of  the  metacarpus  and  least  in  the  centre ;  the  ezcnntion  of  tho 
metacarpal  nf  the  middle  flnger  doca  not  exceed  6°. 

The  ijinoeial  eavUiei  arc  Ave  in  nnmbcr:  (1)  between  radius  and  ulna,  ulua 
and  Bbro^carCilage ;  I2)dn  rsdiOHiarpBl  joint;  |3)  in  carpal  joint  and  carpo- 
metacarpal;  (4)  in  tbu  mb -carpal  Joint ;  |5)  in  pisiform  Joint.  ■ 

I  ACOE8SOBT  UOAMENTS  OP  TBB  WBtST.  I 

I  (o)  What  is  Renerally  known  aa  tlie  annular  lignmclit  is  inrtly  fascial  nndfl 
partly  ligamentons.  The  fascial  portion  is  only  trausverse  liandHOfthe  bsote^ 
of  the  foroarni,  and  la  called  the  lig.  carpi  eommune.  There  ia  no  natural, 
bat  a  fractical,  division  into  anterior  and  posterior  parts  Iradial  and  ulnar). 
The  highest  bundles  of  the  Hlaar  porlion  begin  in  the  middle  nf  the  posterior 
surface  of  the  forearm  1  inob  above  the  radio-carpal  Joint,  and  run  obliqnely 
Inward  and  down  to  tbe  ulnar  margin  of  the  wrist,  and  are  inserted  into  tbe 
BElensor  carpi  ulnaria  tendon.  The  next  lower  act  of  fibres  rise  from  tha 
prominent  ridge  on  the  radius,  boundiug  externally  the  gn»ve  for  the  ex- 
tensor sec  iuter.  poll.,  and  pass  around  internally  to  the  summit  of  the  pui- 
*"  ~         Farther  down  follow  fibres  from  the  styloid  process  or  the  radius  ti 


I 


the  pisiform  and  ulnar  edge  of  the  firth  metacarpal.    The  fibres  pasiing  to  the 

pisiform  atop  there ;  those  above  and  below  "*  

thatacleftia  left  throngb  which  the  ulua 


stop  there ;  those  above  and  below  this  are  cuntinued  externally,  so 


Death  the  deep  bocio. 

The  nuliiiJ  mrliim  of  the  common  curpnl  ligumont  passes  from  the  ridge  on 
Uia  radius  adjacent  U>  the  extenaor  secundi  poll,  tendon,  over  the  other  tiro 
oxten«oraof  the  thumb,  becomes  cnntlnuous  with  the  faaciaover  the  ball  at  the 
tbnmb,  paasee  over  tbe  radial  vessels  and  tendon  of  the  Qexoroarpi  lad.,  and  h«T« 
anites  in  part  with  the  tendinous  layer  of  the  "proper  volar  lig.  ef  tbe  oarpu*;" 
It  pBmwr  on  nlnarward,  and  divides  intoaauperfluial  and  deep  layer,  the  fumer 

Sing  to  tbe  summit  of  the  pisiform,  covering  tbe  ulnar  nerve  and  venels,  tha 
iter  passing  beneath  them  to  join  the  I Igamen tons  portion  of  the  annular 
ligunent— t.  e,  the  lig.  o.  vohire  proprinni.  In  front  of  the  flexor  tendona 
•re  therefore  two  ligamenla,  grown  togi'lhir.  only  separable  by  the  knife  \» 
tharegionof  the  palmiLrislongus;  the  superficial  one  is  fascia,  lig.  c.  commnae, 
tbe  deep  one  is  ligamentous,  the  lig.  c.  viil,proprium,and  both  together  fona 
i  t&e  Miterior  annular  ligament  of  Uray.  I 

[    (6)  Jeeeueiy  Bamh  «ftht  Dwial  Sir/n-r-Ou  the  back  of  the  wtial,  bctweea^ 
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B.tte  lig.  o.  mium.  (posterior  anouUrlig.)  and  the  joints,  is  a  layer  i 
V^MtiVL'  tisane  contain  in^  vascolar  network,  cuab ion ing  the  groove 
'  g  partitiou  mils  iH-tweeu  Bome  of  thu  extensor  tendons : 


Doml  Snrrace  at  WriM. 


n  into  rtrengthening  bands  of  the  caiHules.  1.  Deep  dortal  ligament  of  tJte 
.4U  |lig.  carpi  doisalo  profundum),  Fig.  10.  Tbis  couaista  of  (1)  Dcsrl7 
night  flbrea  from  tbe  nlna  to  the  pj^amidai  (Pv) ;  (2)  three  bondlcis  of  con- 
L  T«rging  and  arvh^  flbrea  to  tbo  pyramidal  from  the  lower  margin  of  the  ra- 
dius, it*  styloid  process,  and  the  wapboid  ;  (3)  Htisight  flbrea  from  the  styloid 
4rf  the  radios  to  the  scaphoid  (h)  ;  thence  to  the  trepeEium  and  trapezoid ;  (4) 
fnnn  the  lowest  arched  baud  slips  go  to  tho  os  roagnuiu  and  uucironn  ;  15)  ■ 
broad  band  I*)  from  the  pyramidal  to  the  unclfonn,  thence  to  the  base  of  the 
_  flftb  metacarpal ;  (6)  sometimes  »  narrow  band  {**)  from  the  radius  to  the  oa 

■    SL  fikort  DoTial  Ugameult  of  the  Carpm  (ligg.  carjii  dorsnlia  brevia).— Th«WM 
~ielude  all  which  connect  adjacent  bones — viz.  ligg.  intercarfKa,  carpn-nKf*- ^H 
ed,  and  inlermeliicarpra.    The  dorsal  intercsrpals  are  fiat,  transverse,  or-^l 
ue.  and  oiily  in  the  lower  row  ;  those  seen  io  the  upper  row  are  posterior   H 
t  of  inl«raeseaus  ligamoats.    The  doreal  carpo-metBc^arpals  t>as8  ob1iqnel7 
rcn  the  parla  indicated  (Fig.  101 ;  aa  a  rule  each  mctacnrpal  Is  united  to 
'i>carinli,only  one  for  the  first.    These  ligaments  on  tbesecond,  third,  and 
'h  metacarpals  are  united  with  the  radial  and  ulnar  extensors.    The  dorsal 
iiftacarpali  are  transverse  bands  I  Fig.  I0|  between  tbe  mctaGarpal  bases, 
D  Dumbi^r  :  the  one  between  the  thumb  and  index  is  of  varying  strength. 
)  AceememTi  Baiult  of  the  Anlrrior  Sui^^aw.— 1.  Tlie  proper  volar  /iflanwiif  of 
Mrpui  dig.  carpi  volaro  pruprium).    This  forms  a  bridge  over  tbo  anto- 
ir  hollow  of  the  mrpus,  and  a  great  support  to  the  upper  part  of  tho  hand  ; 
II  may  b«  called  the  ligamentous  portion  of  the  annular  ligament.    On  the 
■^ —  -"-   it  rises  trma  tho  radial  edge  of  the  pisiform,  [nmv  ftie'WjiJi.  <A 
1.  and  from  the  piso-uociform  ligament,  and  scnnetiiiwa  ^lavn  ^it 
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it  thu  fuarth  and  Srth  motacarpKlK :  radUlly  it  liaea  &odi  tlie  Blyloil 

I  of  the  radiuB.  the  mdio-cttrpal  Joint  capsale,  the  tuberoaity  or  tb_ 

iphoid  and  tnpezinm,  dod  base  of  the  first  metuarpul.  BcflidM  these  alt- 
tafbmeDts,  it  is  CDUneated  with  the  deep  volar  lig.  on  either  aide,  the  tmi 
together  faiming  the  cbukI  foe  the  pseaage  of  the  flexor  tendons.  Thn  middle 
thiFd  or  the  ligament  is  connected  with  the  lig.  c  comm.  and  palmaris  long, 
tendon  ;  below  it  is  uontinuous  with  the  deep  layer  ofthe  palmai  fascia. 

2.  The  deep  miUir  ligamaii  of  thr  carpat  llig.  carpi  volaie  profundum,  Vpr. 
Fig.  11).  There  is  a  fosoia  continuous  with  that  csovering  thepronaUir  quad- 
ratUB  paS9>ug  over  tha  hund-joints  to  the  auteriarsurrace  of  the  palmar  inler- 
ossei:  if  this  be  removed,  there  is  lelt  a  shining,  Btroug.  ligamButou.'j  uuw 
diviaihle  into  three  parts — the  arcnaif  above,  the  mdiatc  in  the  middle,  and 
the  Irnnirerit  below  i  lig,  carpi  v.  profundum  an.'uatum,  radiatum.  and  traus- 

(1|  The  upper  fibres  of  tbo  arcuofe  (Vpa)  pass  traDSvera.'lf  on  the  capsnla 
from  the  lower  end  of  the  radius  to  the  triangular  fibron^rtilagc ;  (2)  the 
next  Bet  pass  in  an  arched  luauoer  from  the  styloid  of  the  radius  to  the  pyia- 
~  Fla.  II. 


Bldal ;  tbcy  there  unite  with  (3)  straight  fibres  trom  Ihe  biue  of  the  stylolA  I 

_.  .H  of  the  nlna  to  tho  os  magnuui ;  (4)  fibres  also  pass  from  (be  styloid  of  9 

^  radius  and  from  the  runeiforiu  to  converge  upon  the  oi  mafniuni.  m 

r  The  niddb  portion  of  this  deep  ligament  IVpr|s«nda  ila  fibres  radially  froMfl 

oa  magnuui  in  three  directions,  iulernally,  externally,  and  downwanLl 

n  going  straight  down  deeceud  to  the  third  nietkcarpal ;  others,  appnaKbtfl 

jg  B  titmsverse  direction,  go  to  the  second  metacarpal  on  one  side  and  IW^ 

^■ftBrfh  and  fifth  on  the  other.    The  internal  fibres  go  to  the  unoittarm  Md  iW 

pracem,  and  uiiwnrd  to  the  pisiform  Joint,  aud  there  tnm  forward  t 

(ftp  proper  rofarJipuueiit  (lieaineutaM  pwlof  the  nnnnUri.    Tho  BXtem 


I 
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Mbroi  iin  U>  the  uln 


)r  carpi  radialis  teudon 


tho  lower  row  UijretlieiV" 
id  thfsc  two  bbU  of  bones  with  each 
Bpei  dowD  and  attached 
bundB  covered  by 


the  hasvn  or  (he  metacarpals  togetliL. , 

oth^r.    The  bundles  furm  a,  triun^lnr  maaa  with 

to  the  third  metacarpal;  the  baae  is  formed 

tb«  radiate  litrament  which  pasR  Erom  bmiu  to  bone  bctweon  the  trapezli 

uid  unciform,  between  the  second  and  fifth  melacarpale.   The  fibres  from  the 

third  melacatpal  go  extemall;  in  two  lajeni,  a  superficial  one  io  front  of  the 

tendon  of  the  flexor  c  radialis  (Bi.Fig.  II),  and  into  the  IIr.  c.  vol.  proprinm; 

t,  deep  one  behind  this  tendon  to  theaecond  metacarpal  and  trapezium  ;  of  the 

internal  Dbrea,  the  deepest  go  to  the  fouctll  and  fiftli  metacarpula,  and  tlie  sll- 

perflciol  to  the  nnciform  and  piso- metacarpal  ligameut. 

The  height  of  the  lis.  c  vol.  proprinm  is  abont  1  Inch  (28  mm.)— i'.  e.  this  Is 
the  length  of  tho  csnu  oucloeing  the  Qexor  tendons  And  median  nerve.  Tho 
lower  opening  of  the  canal  is  {  inch  (21  mm.)  in  a  transverse  direction.  J 
inch  111  mm.)  in  asagittal  direcUou.  DiverginR  from  the  sides  of  this  opening 
are  the  muscles  of  the  little  finger  and  thoee  of  tho  ball  of  the  thumb. 

A  carpo-metacarpal  Innd.  Cm,  paases  from  the  tuberosity  and  ridge  of  the 
trapezium  to  the  base  of  the  first  metacarpal. 

fdi  Aaxuory  LiiiamenU of  the  Ulnar  Side.— II]  Plso-bamatnm  (Ph,  Fig.  II), 
trtaa  the  apex  of  th«  pisiform  to  the  book  of  the  unciform,  anited  at  its  upper 
cdgt)  with  the  lig.  c.  vol.  propiium;  12)  lig.  piso-metacarpeum  (Pm),  reallya 
coDtiiiuation  oi  the  flciar  carpi  uln.  tendon,  passes  fun-shaped  from  tho 
pislfarm  to  the  anterior  sarfaee  of  the  bnso  of  the  fifth,  fourth,  and  third 
meUKBTpals ;  13}  lig.  hamo-metncarpeiim.  Hm,  paasee  from  the  nlnoi  Burfbce 
of  the  hook  of  the  uncifonn  to  the  flftb  metacarpal. 

(e)  Aeetttarji  lAgamentt  of  tkn  Inleripaea  of  the  MeUteaTju^i. — Ligg.  inter- 
netacarpes  interossea,  connecting  the  bases  nf  tho  metacarpals,  strengthening 
the  cap«ulcA  below,  and  running  from  the  posterior  edge  of  tho  external  iMme 
Id  the  anterior  edge  of  the  internal  one. 

Jlelaairfo-phidajtfiral  /Irtintatjon*. — The  head  nf  a  metBcaipal  bone  with  its 

tkjallne  cartilage  formsabalf-sphere  of  j  inch  19  mm.)  radius,  with  a  segment 
4ut  OB  from  each  side.  The  concavity  of  the  articulating  phalaoK  U  ijuite  Hat, 
BBd  belongs  to  a  carve  of  greater  radiiu  than  the  head  it  receives,  (a)  The 
Mpnifi  is  very  thin,  but  strengthened  on  all  sided  by  ligaments  or  tendons,  and 
illined  by  synovial  tiuuo.  In  the  thumb,  eometimes  index  and  little  finger, 
■re  to  be  foand  in  the  anterior  wall  of  the  cspsnle  sesamoid  bones:  their  snr- 
turn,  which  lie  in  the  Joint-cavity,  arc  covered  with  hyaline  cartilage,  and  a 
■ynovial  fold  runs  between  them. 

(i)  Actnmrn  Htndt.  -Two  lateral  ligaments,  lig.  acccssorium  (radiale  and 
Olnarel :  the«e  are  rounded  cords  running  on  either  side  from  the  tubercle  on 
lesideof  the  head  of  the  metacarpal  and  a  little  fossa  in  front  uf  this  to  tho 
m  of  the  first  phalanx. 

The  anterior  Ugamtnti  lligg.  capitulomm  volatia)  are  mode  of  transverse 
•nds  coming  from  several  directions:  the  connective  tissue  covering  the  in- 
:j  preecnta  near  the  heads  of  the  metacarpals  strung  transverse  fibres 
uuB  over  the  captnilc  and  between  the  rapsales  of  the  four  inner  mcta- 
..  nhalangeal  Joinla.  A  part  posses  forward  on  either  sidr,  and  forms  a 
oth  tntie  for  the  flexor  tendons  over  the  joiuls,  and  far  the  Inmbrical 
~  »  over  the  ligg.  capitulorum  ant.  Tho  anterior  walls  of.  the  tnbes  for 
xor  tendons  are  the  ligg.  mgiiiaJiD,  transvente  liands  fastened  to  the 
if  the  phalanx.  These  are  also  Ifigg.dorialio)  connoat«d  with  t,tv«va\ 
.d  aide  walls  of  tbo  capsule,  whivh  pass  back  uvot  l\tB\aleTa.\\\wu 
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thrnugh  mnie  toiitlinous  Shn^nrthc  int«raaBei  to  the  extensor  tendons,  whicli 
ut'  gduIoshI  by  theiD.  and  thus  held  dnwn  for  the  protection  of  tbe  bauk  nf 
tho  jaJDt.  Lowtr  tnnavetsu  dorsal  bands  lligg.  nipiliilonin  danatiiil  are 
stretched  from  finger  to  finger  between  tbe  ligg.  dDisalia. 

Sometimes  there  sie  bar^  bf4ween  the  B4jaoont  JDint-cspsules  at  the  lower 
ends  of  the  met«nirpal». 

The  nunnoeMd  of  these  joint*  are  flexinn.  eitensinn.  ad-  and  abdnctioD,  cii- 
conidDGtiao,  aod  rotation.  When  tbe  finger  is  flexed,  the  lateral  ligamenta 
are  tense  and  prevent  ad-  and  abduction  of  fingers  and  rotation  of  the  flnt 
phalanx  on  a  long  axis. 

ArHcidaHoiis  of  (V  Phalatiga. — Capiular  and  aeteiioiy~lm>  latrral,  ligs-  vojri- 
naliu,  ligg.  donalia,  and  rcTiiMcafa  lendinnut  (folds  of  synovial  membrane  I.  Ana- 
logues of  the  ligg,  capitulomin  (.transverse  ligament,  Orayl  rrmatn  as  fibrons 
Be(iU  passing  laterally  from  the  capsules  to  the  skio  of  the  fingers. 

MotcmtitU  are  flexion  and  extension. 

AUTIOULATIONS  OP  THE  LOWER  EXTREMITY. 

THE  PELVIC  GIRDLE. 
Describe  the  special  ligament  of  the  hip-bone. 

This  is  tlie  itblunitor  liffiiiii''>it.  or  iiieiuliranc  partly  closing  in  the  t)b- 
ttirator  fommen,  presenting  smtill  holes  here  and  there,  in  some  placea 
layers  and  a  general  horizontal  direction.  As  it  passes  tirom  one  obtura- 
tor tubercle  to  the  other  it  fornis  the  obtitrator  eanitl.  passiDg  down  and 
forward,  filled  with  fat,  the  obttirator  vessels,  and  nerve.  Above  and 
anteriorly  the  ligament  is  attached  to  the  margin  of  llie  foramen  on  a 
plane  with  the  anterior  (really  inferior)  surface  of  the  os  pubis ;  below 
ttnd  behind  it  is  attached  so  as  to  be  flush  with  the  pelvic  surface  of  the 
OS  pubis.  Friim  its  inner  margin  rise  fibres  of  the  obtumtur  internus 
muscle,  and  Jrom  the  lower  part  of  the  outer  mar^n  fibres  of  tbe  obt. 
estcmua.  The  upper  port  of  the  outer  aurfaee  ia  filled  by  fat,  which  ia 
covered  by  single  nat  bands  going  from  the  ligament  to  the  exlcmal  edge 
of  the  foramen  and  to  the  capeiue  of  the  hip-joint 

The  lip.  Uiaenm  propriara  is  sometimes  stretched  across  the  concavity  of  tho 
illo-pcctiiioal  line. 
Desciibfl  the  ligaments  between  the  two  hip-bones. 

The  only  arlieulalion  is  the  syiuplivsis  pubis,  which  shows  many  rari- 
eties,  Tlie  bone-surfaces  are  eoverea  by  layers  of  hyaline  cartilage  eoti- 
nected  to  the  bone  by  nipple-like  processes:  these  plates  of^en  contain 
bony  kernels.  The  spaoe  between  the  eartilages  is  filled  in  part  with 
fibro-earlilitge  and  in  part  with  clear  fibrous  substance ;  the  siio  of  the 
space  is  creater  in  front  and  below  where  the  edges  diverge ;  in  the  pos- 
terior half  of  the  synch oiidrosis  the  cartilages  arc  parallel,  and  lie  so  close 
that  the  interposed  sulistanoe  looks  like  a  fine  white  line.  In  the  upper 
and  back  part  of  the  int«rpo«ed  substance  is  a  median  spht  with  smooth 
walls  lined  b>'  elastic  fibro-cartilage :  up  to  the  seventh  year  this  cleft  ia 
oeeapteA  by  fibrous  substance  conlninin|f  little  holes,  which  later  uuite 
into  a  larger  cicil  luiti  lu&y  couluiu  synovia.     Whether  this  is  more  com- 
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I,II"tAMENTS  BtTTWEK-S 


II  in  pregnancy  is  Dot  settled :  the  ckft  'm 

~         •        ■•  ■  f^  pmU-rior,  mijter 


often  lacking  ii 

For  ligamenta  Gmy  describes  anterior,  posterior,  itqiei-ior,  and  mibpv^  ' 
bie.  aqJ  an  interposed  ^Aro-onrfiTu^e. 

Henle  finds  that  the  cartjlafes  are  mainly  (.■ontinuous  with  tbe  perioa- 
teum  and  muecle-tendoDS  of  the  rejiioD.  The  upper  edi^e  und  posterior 
iturfaceof  tbejoint  are  covered  only  by  perio8(«unij  yginch  (]  mm.)  thick, 
consistiDg  of  transvene  fibres.  In  front  is  a  thicK  layer  of  ooonective 
tiwne  continuous  villi  tbe  periosteum,  and  the  BttAchment  of  abdominal 
mnades  and  addnctots  of  the  thigh.  In  conimon  with  this  is  the  lig.  arca- 
ahim  puhi*  (posterior  layer  of  triangular  ligameni),  nhieh  ia  atretehed 
between  the  rami  of  the  pubis  as  a  dtatihrHinn  to  a.  pt-iint  i  ineh  (9  ' 
below  the  bony  subpubic  arch  ;  only  tnc  middle  part  of  the  lowei 
ia  fVce.  UmitJng  the  hole  through  which  passes  the  dorsal  vein  i: 
penla;  laterally  it  is  continuous  with  the  obturator  ii 


Describe  the  ligaments  of  the  ilio-sacral  joint. 

Capralf,  acciMSory  aie — tlw-himbitr,  anterior,  t'literoMeoiig,  and  potlfrior 
ilio-mcnil,  grtat  sacro-sciatic,  miall  aacro-Kiatie. 

The  ilio-^cral  joint  (^acro-iliac)  is  between  the  auricular  aarface  on  the 
3ium  and  a  corresponding  one  on  the  firet  three  vertebrse  of  the  sacrum: 
the  cartilage  is  hraline,  2  to  3  mm.  thick  on  the  aai^rum  and  1  mm.  ihiok 
on  the  ilium.  The  aacrum  is  held  in  position  mostly  by  liganieot  and 
partly  by  a  sort  of  mortise  between  the  bones  (Rg.  12). 

The  eapmh  is  firmly  stretched  over  pj^ 

the  joint-cavity,  strengtltened  ester- 
nally  by  horizontal  fibres,  within  by  soft 
vaacolar  connective  tisene  covered  by 
periuMeuiu.  On  the  pelvic  surface 
tJie  capsule  is  not  attached  immedi- 
ately to  the  edges  of  the  bones,  but 
farther  away,  leaving  a  little  space 
for  synovia:  small  synovial  tufU  are 
fauna  in  this  space  and  between 
h  tlie  upper  edges  of  tbe  cartilaginoua 
■mrfaces. 

AecTSKiry  Baiidf, — (])    Hlo-himJiar 

*  ffatiuiii. — The  posterior  layer  of  the 

ealh  of  the  riaadratus  lumborum 

'     'a  the  luiubo-coBtAl  ligament, 

..._„._  jnion  of  representatives  of  the 

Mo-lnuarerse  and  iniercoBtal  liga- 

— -  -•■  'his  region.    The  — 

.sheath^    ■■      ■ 


ituuirh  lit.' .'iworia  "Kflll  Vl 
intiflel  ID  ths  I'bIv  Iv  V»\t\. 

is  thin  above,  and  may  Le  a  |)nrt  u(  iW  \uu'^-cq 
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ligament,  but  below  it  is  collecl  the  ilio-luubar  It  rises  in  pait  from  the  I 
ftDierior  surface  of  the  fourth  lumbiu-,  eomc  fibres  desceniliiii.'  to  the  fitUi 
transveTse  prnccee :  a  strong  f^jform  band  envelope  at  its  ori^iu  the  trans- 
verse process  of  the  fifth  and  passcft  out  upon  the  crest  of  the  ilium;  apart 
from  the  base  of  ihefillhproceBadescendsintothe  pelvis,  coverB  the  upper 
part  of  the  illo-sacral  joint,  and  is  loBt  on  the  periosteum-  The«e  descend- 
ing bands  (lumbo-sacral  of  Gray)  represent  anterior  costo- transverse  hga- 
menu,  and  form  external  boundaries  lo  the  ooenings  through  which  pass 
the  anterior  branches  of  the  fourth  and  finh  lumbar  nerves.  Inter- 
nal to  these  run  flat  bands  verlieaJly  IVum  the  root  of  a  transverse  pru- 
cev  and  intervertebral  cartilage  to  corresponding  points  next  below:  ^^ 
the;  serve  aa  bridges  over  vessels  and  as  heads  of  origin  for  the  psoas  ^H 
muscle.  ^H 

(2)  Jlio-iacral  Ligamentn. — The  capsule  of  this  joint  is  strengthened  ^H 
anteriorlj'  by  thin  l^nds,  the  anterior  tlio-micrfil  Vgani^tl.  PoHteriorly  ^| 
oonnectlne  the  tuberosities  of  the  two  bones  is  a  great  number  of  flat  and 
ojlindrical  bands  separated  by  masses  of  fat:  the  whole  mass  is  the  in- 
taroKtous  Uw-aacrai  limtment  Two  bands  rise  from  the  first  and  second 
■rtjcalar  processes  of  flie  sacrmn,  and  a  third  very  oblique  one  from  the 
third  process,  and  pass  up  to  the  posterior  superior  spine  of  the  ilium : 
these  are  the  pmterior  Uio-m£r<d  liffameiif».  (3)  The  ffreot  tticrO'Klatie 
ligaairitt  (posterior),  or  lig.  sacro-tubcrosuni,  is  formed  of  several  layers 
enclosing  fat  and  mnacle.  It  rises  by  a  broad  base  from  the  posterior 
inferior  spine  and  from  a  little  of  the  adjoining  iliiic  cresL,  from  the 
fourth  ana  fifth  articular  processes  of  the  sBcrum,  the  free  lateral  margin 
of  that  bone,  and  of  the  two  upper  eoccyeeal  vertebne.  It  passes  down, 
out,  and  tbrward,  becomes  narrow  and  thick  in  the  middle,  and  is  in- 
serted into  the  inner  margin  of  the  tuber  iachii ;  thence  it  is  prolonged 
forward  as  the  falciform  ligament,  forming  a  groove  vrith  the  bone  for 
the  internal  pndic  vessels  and  nerve.  Some  fibres  of  this  ligament 
pass  to  the  tendon  of  the  biceps  and  scmitcndinosus:  otheis  from  the 
Ijoslerii.r  superior  spine  of  the  ilium  pass  str^ght  down  to  the  rudimcnl- 
an  (iiii--.(  I-'  I' (s  of  (he  third,  fourth,  and  fifth  sacral  vertebra). 

■  t     I'l  ■■  a-ialic  liifamtnl  (anterior),  lig.  sacro-spinosum.  is 

tri.i'i     :  I  :  ii<  '1  by  its  apex  to  the  posterior  surface  of  the  spine 

'jI' rli.  i.,ri. 1,111  ..II  i  i.y  its  base  toihe  free  lateral  m&i^in  of  the  sacrum 
and  u[.[.pi.-['  v.H;.->(;i^al  vertebrse:  it  is  attached  poslenorly  to  the  (trrat  ^h 
Ugameiit,  iiixi  ikiviua  the  inferior  boundary  of  (he  great  sacro-sciatic  fura-  ^^^ 
men  and  upper  boundary  of  the  siuall  foramen.  It  should  hardly  be  ^H 
called  a  ligament,  as  it  is  so  intimately  connected  with  the  coocygeua  ^^| 
nascle :  ligamentous  and  miiM^nlar  flbres  cross  each  other  at  acute  angloe,  ^H 
and  sometunea  the  ligament  is  almost  wholly  muscular.  ^^| 

A  snporior  sacra-spiiiouB  ligament  hu  been  s«ou,  forming  a  middle  Bacri>-   ^^H 
■daijc  fonuneu.  ^^| 

kTbe  fjTfot  Kiatic  nofcA  is  partly  filled  by  the  pyriformis  mnticle ;  above 
S  pate  the  glatcal  vcaseU  and  superior  gluieul  nerve,  and  below  it  lh« 


I 


■riatic  veasols  and  nerve,  inteninl  pudic  TessclH  and  nerve,  Liiid  muscular 
brsncKea  of  ihe  sacr&l  plesua. 

The  amall  forameD  transmits  llic  tendon  uF  (he  oLturaUir  inttrnua 
muwle.  its  nerve,  tlie  internal  pudic  vcsfiets  and  nerve. 

THE  HIP-JOINT. 
Describe  the  bip-joint. 

It  ia  a  Imll-and-Biicket  joint,  with  arte  of  4  inch  (22  mm.)  radius: 
the  radioB  of  (he  cireulnr  edj^  of  the  aneUbnlum  is  about  ^^  inch  (2 
mm.  I  smaller  than  that  of  the  head  of  the  femur.  The  articular  sur- 
face of  the  head  of  the  femur  is  more  than  a  hemisnhere:  any  section 
of  ihe  bon;  acetabulum  through  its  centre  is  less  than  IRO". 

The  ligBlnenlA  are— co(j/fo«/,  (ranTOeree,  (<riis,  capsular :  aceauory  are — 
OrbicvlaT sone,  Uio-femora],  ilio-lrocliaiiten'cpMO-femoral,  I'scliiei-fitiioral, 
Uid  \tehio~capinilar. 

The  eolgloid  consists  of  connectii-e  tissue  arranged  circularly:  it  is 
■tren^ened  and  fastened  to  the  edge  of  the  acetabulum  bv  abort  fibres 
risint;  at  different  points  and  interlacing  at  acute  angles.  It  is  prismoid 
on  section,  and  enibraces  the  head  of  the  femur  so  tightly  that  air  does 
not  enter  the  joint.  Both  its  sides  are  covered  with  avuovial  membrana 
loferioriy  the  cotyloid  becomes  flat  and  bridges  over  the  acetabular  notch 
as  the  tmntrtrK  ligamtmt;  it  turns  one  suriace  upward  and  one  down  ; 
ane  edge  looks  within  and  limits  a  split  throngb  which,  enveloped  in  fat, 
blood-vessels  enter  the  socket;  the  other  edge  passes  uninterruptedly 
into  ibe  c«tv]oid  ligament. 

The  articular  <«rtilaBe  of  the  acetabulum  is  2  mm.  thick,  a  little  thinner 
toward  the  centre;   that  on  the  head  of  the  femur  is  thiukest  at  the 

■  centre.  |  inch  {4  mm.].  The  fossa  acctabuli  contains  a  fat  pad. 
The  figamentum  lerei  is  misnamed,  being  neither  ligamentous  nor 
nund ;  it  is  somewhat  triangular.  It  is  planted  bv  its  apes  Into  the 
fcna  on  the  posterior  inferior  ([uadrant  of  the  head  of  the  femur,  and 
nsi'^  from  the  notch  and  foiisa  acetabiili.  Unoccupied  space  amuud  it 
is  filled  wil)i  synovia.  A  cross-section  of  it  discloses  an  outer  firm  nnd 
ut  inner  loose  part:  it  is  made  up  of  transverse  fibres  liniiletl  bv  the 
transverse  ligament  and  longitudinal  fibres,  which  rise  from  the  acetabular 
foma,  and  some  pass  in  from  the  capsule  under  the  transverse  ligament. 
Its  function  may  be  (1)  to  check  movement;  (2)  a  remnant  from  lower 
animali:  (3)  lo  carry  synovia  and  vessels  (this  is  most  probable).  The 
motion  it  checks  is  a  most  unnatural  one — viz.  is  tense  with  thigh  flexed, 
^^^  ftdduded,  and  rotated  in.  Sometimes  it  is  a  mere  synovial  fold,  and 
^^B  inmctimes  is  wanting. 

^^^B  The  enptuir  springs  from  the  outer  surface  of  the  base  of  the  cotyloid, 
^^^Bfitnn  the  edge  of  the  acetabulum  and  ninrRinof  the  transverse  ligament; 
^^^Wjielow  it  is  attached  to  the  anterior  intertrochanteric  line  and  to  the  back 
^^H«f  the  neck  of  the  lemur  in  a  lino  pandlel  to  the  posterior  inleTtTOcWx\\iet\fi 
^^Bsnd  aboal  k  inch  above  it.   The  digitsi  fofea  Is  outside  the  ca,\»\\\e '.  U'lA'vm- 
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possible  [a  have  a  true  citracapsular  fnicture  of  the  neck  of  the  femur.  I 
At  the  ailachmunt  to  bone  the  lunennost  laj'erof  the  enusule  is  reflected  ' 
in  Binoolh  or  longitiitlinul  folds  (reCJnaculii)  up  the  neck  to  the  articu- 
lar ciirtilajje  of  the  head,  with  whiuh  it  fiiBee.  This  layer  of  ihe  cap- 
Bule  lined  by  epithelium  is  a  thin  but  finu  membrane,  seen  by  the 
microscope  to  be  formed  of  parallel,  transverse,  or  cireulur  bands; 
ouiaide  this  are  oooneetive-ljssue  layers  Bepamting  it  from  the  acces- 
sory bauds. 

The  aovsior!/  ligaments  are  either  circular  or  lonRitudioal.  The  cir- 
cular bands  form  tne  zoiia  orb\cidari»,  which  is  most  aistinct  on  the  under 
wall  of  the  capsule,  because  less  covered  here  by  the  longitudinal  bands. 
It  occupies  the  middle  third  of  the  capsule,  and  continues  upon  the  upper 
and  lower  thirds  as  Iransvctsc  or  scattering  bands  of  connective  tissue. 

The  axKemmy  longitudinal  bands  spring  from  each  of  the  three  bones 
forming  the  acetabulum,  and  are  only  lacting  in  ihat  part  of  the  capsule 
which  rises  from  the  transverse  ligamenL  They  go  between  the  eirEulu 
flbrca,  over  them,  or  end  in  them. 

The  iliii-femoral  lignmcnt  extends  obliquelv  across  the  front  of  the 
capsule,  attached  abo've  to  the  lower  part  of  the  anterior  inferior  spine, 
and  from  a  point  behind  this,  just  above  the  acetabulum,  and  below  to 
the  whole  len^h  of  the  anterior  intertroehaDteric  hoe.  It  is  covered  by 
a  fine  layer  of  circular  fibres,  and  pierced  by  some  fibres  of  origin  of  the 
outer  head  of  the  rectus  femoris.  At  its  insertion  it  is  divided  into  two 
bands — one  to  the  lower  part  of  the  line  and  base  of  the  email  trocfaao- 
ter,  and  one  to  the  upper  part.  Sometimes  it  does  not  diride,  form- 
ing then  a  triangular  band.  It  is  called  the  invert^  Y-Ugamfnt  of 
Bigelow  and  lig.  of  Benin.  It  is  of  great  importance  in  maintaining 
the  erect  position  of  the  body,  and  requires  250  to  7M  pounds  for  ita 

The  ilio-trochanlen'e  ligament  rises  from  beneath  the  anterior  inferior 
spine,  and  may  be  considered  as  the  upper  arm  of  the  V-ligantent  or  aa 
fibres  parallel  to  it,  and  inserted  into  the  anterior  part  of  the  base  of  th* 
great  trochanter. 

The  ptiJia-fhn'iral  ligament  may  be  described  in  three  parts  at  itt 
otiuiD :  the  first  is  a  continuation  uV  the  fascia  over  the  pectineus  muscle, 
and  goes  from  the  ilto- pectineal  eminence  down  between  the  itio-j>aou 
and  pectineus  muscles  to  the  lowest  part  of  the  capsule ;  a  second  fascio- 
nlus  (pubo-femonii  of  Barkow)  comes  beneath  the  pecljneus  from  the 
whole  length  of  the  obturator  crest,  and  joins  the  fiist  set  outride  that 
muscle ;  a  third  set  comes  from  the  upper  ramus  of  the  pubis  and  upper 
obturator  spine  and  joins  the  others :  it  gives  origin  to  some  fibres  of  tha 
obturator  extern  us. 

The  itchio-eapmtlar  ligmarnl  rises  from  the  lower  part  of  the  edge  of 
the  acetabulum  and  neighboring  portion  of  the  ischium,  and  cuds  in  ibt 
_  Jower  and  outer  portion  of  the  iirnicular  zone. 

The  udtio-femorol  ligament  (Macalister)  rises  from  the  upper  [mim 
T«  iae&w^  f  iiWtwjty,  pajses  over  iho  groove  between  this  luberoaiiy  i 
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the  acetabulum,  Euid  is  attBcbed  lo  tbe  back  of  the  neck  at  a  point  mi 
iray  between  tbe  two  Irochanlcre.     It  m  oftcu  fiised  with  the  capsule. 

S};iioviul  prooetso!  oa;upy  the  joint  outfiide  the  falty  pad  of  the  fuBsa  I 
Bcelabuli  ana  in  the  region  of  the  neck  of  the  femur:  broad  flaps  bang  1 
from  the  capsular  covering  of  the  neck,  or  thin  tufts  give  a  velvety  ap-  I 
pcarance  to  the  inner  aurlaee  of  the  capsule.  I 

The  ilio-psoas  bursa  opens  into  the  joint  anteriorly',  and  is  analogous  ' 
lo  the  subscapular  bursa  of  the  shoulder:  it  may  act  as  an  aceessory  ' 
poneh  for  synovial  supply  as  needed.  Where  the  capsule  is  thin,  mus- 
clea  strengthen  it:  in  front  is  the  ilio-paoas;  above,  the  rcctOB  and  ■ 
glateus  niinimns;  intcmitlly,  the  obturator  externus  and  peutincus; 
behind,  the  pj-riformis,  mo  obturatore,  two  gemelli,  and  quadratus  j 
femoris. 

Nerve*  are  from  the  sacra]  plexus,  great  sciatic,  nerve  to  quad.  fern, 
muscle,  obturator,  aocesHory  obturulor,  and  auterior  enind. 

The  aiieriai  are  from  the  obturator,  sciatic,  gluteal,  internal  and  ex- 
ternal circumflex. 

Mitvemeiiln  are  in  every  possible  direction.  Flexion  and  extension  pass 
throueh  lae'en  the  dead  subject,  about  86° on  the  living;  ab- or  adduc- 
tion tnrou^rh  90°,  and  rotstiou  through  61°.  Flexwn  w  ckeckfd  by  soft 
parts  and  by  hamstring  muHcleii  (with  knee  extended),  by  posterior 
part  of  capsule  and  ischio-capsular  ligament :  extension  n  chrcked  by  the 
anterior  part  of  the  capHule  and  iliofemoral  ligament;  robitum  oul,  by 
upper  arm  of  ilio-fomoral ;  rolalwn  in,  by  ischion^psular  and  isehio- 
fcmomi  ligaments:  abduction,  b^  pubo-tcmoral  lig.  and  lower  and  inner 
parts  of  capsule  and  impact  of  nead  of  femur;  adduction,  by  upper 
arm  of  V-ligonient,  by  ilio-trochunteric  lig. ,  and  by  soft  paibt.  j 

_  Ilia/ntoml  lie/,  checks  extension  and  tendency  to  tip  backward,  rola-  ] 
lion  out,  and  adaoction.     Pubo-fmiorul  i7itcfe*  abduction.     jHchiii-ft-rno- 
ra!  chec/a  rotation  in,  extraordinary  flexion. 

THE  KNEE-JOINT. 
Describe  the  knee-joint. 

a  double  condj-lar  joint,  really  consisting  of  throe  articulationB, 


lyle  and  the  ttbin,  one  l^tween  the  patella  and  1 
indicates  tbe  urigiiial  acpumtion  of  the  ayno- 


Kltemal  semilunar  cartilage. 
Internal  semiluTiar  curtilage. 
Coroiiu>'. 
Anterior  crucial, 
Fogterior  crucial. 


Posterior ; 

I^jiliteal  g\)V>mu 
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Lig. 


short  cU.  late-  J 


External: 

External  laleml. 

Internal : 

Long  internal  lateral 
Sliurt  iDUtrniLl  lateral. 


^f  The  bones  arc  covered  with  hyaline  cartilaae  to  the  average  depth  of 
{-inch  (4  mm.).  On  tiie  anterior  part,  of  the  condylar  surface  ia  a  trans-  I 
verse  groove  caiLsed  by  the  indentation  of  the  fibro-cartilages :  the  part  I 
al«ve  this  groove  artieiJales  with  the  patella.  The  free  posterior  part  j 
of  the  condyle  corresponds  to  a  radius  of  i  ineh  (17  mm. ). 

The  joint-surface  of  the  tibia  is  much  flatter  than  that  of  the  femur, 
and  the  disproportion  is  made  up  by  the  internal  and  exti-rnal  lemUmwir 
fihro-ati-tiliiffcn  (nicniscuB  medialia  and  kleralis).  Their  upper  Burfaces 
are  connive,  their  outer  edges  J  inch  (6  mm.)  high,  and  lower  surfaces  flat. 
These  ligaments  are  composed  of  horizontally  arched  fibres:  near  ihoir 
outer  edges  they  split  into  two  layera,  between  which  run  nutrient  vessels. 
Their  upper  surfaces  are  covered  with  a  strong  fibro-cartilaginous  meto- 
brane  I  mm,  thick. 

The  rxlernal  cartilage  is  nearly  circular,  il«  anterior  extreraity  bein; 
inserted  in  Iront  of  the  spine  of  the  tibia  and  its  posterior  into  both  th« 
inner  and  outer  peak  of  the  spine.  The  width  of  this  cartilage  is-abont 
I  inch  (13  mm.). 

The  iiit'Ttittl  cartilage  forms  nearly  a  half-circle,  and  is  elongated  from 
before  backward.  Its  anterior  extremity  is  in  Iront  of  the  anterior  cru- 
cial ligament,  its  posterior  extremity  in  front  of  the  posterior  crucial  lig- 
ament.    This  is  widest  behind,  IT  mm.,  and  gets  narrower  in  front. 

Coroiiai-y  ligamentt  connect  the  convex  borders  of  these  cartilages  to 
the  hcailof  the  tibia:  they  are  derived  in  part  from  the  lateral  ligaments. 

Till:  'ni'-ial  Ugamfiitt  partly  form  a  sagittal  partition  wall  inside  the 
y<\ni,  w.<.VmyL  a  right  and  left  chamber  in  its  posterior  half.  They  are 
nut  lik.'  tin-  lig.  teres,  but  are  remains  of  original  joints.  Between  them 
is  Ido^i'  oiinuective  tissue,  sometimes  little  bursie.  They  are  named  from 
their  tibial  origins.  The  anterior  rises  in  front  of  the  external  meniscus,  ^ 
passes,  fan-shaped,  up,  back,  and  out  to  the  posterior  part  of  the  ii 
surface  of  the  eitemal  condyle :  the  fibres  rismg  most  externally  are 
serted  most  posteriorly. 

The  posterior  ligament,  a  little  stroo^r  than  the  anterior,  rises  &iin  1 
the  floor  of  the  popliteal  notch  on  the  tibia,  and  passes  up  and  forward  I 
to  the  anterior  part  of  the  outA  surface  of  the  inner  condyle — i.  <■,  to  the  | 
innerwallof  the  intercondylar  fossa  of  the  f<:mur:  thiscrossesbehind  th*  J 
Rnterior  one.  forming  an  X,  and  its  nosteriDr  .surface  becomes  external,      f 

file  aiieiiil  h'miments  receive  fibres  from  the  semilunur  oartila.er*,  I 
surely  any  from  tae  imier  Ui  the  aiiivrtui  lig&iueiit :  aomo  pass  lium  ihs'J 
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poeterior  end  of  tlie  exKrnal  semilunar  to  the  posterior  crucial  (third 
oxicial),  either  to  its  poetcrior  or  ilB  anterior  snrface,  or  they  anrround  it 

The  eaptvic  of  the  joint  rigea  anteriorly  to  a  point  on  the  femur  J  inoh 
to  Sinchea  (1.5  to  8  cm.)  obove  its  aitioular  surface;  thence  it  slopes  to 
the  epicondyles:  jioBterioriy  it  is  attached  just  above  the  condyles  and  to 
a  line  between  them  and  to  the  gastrocnemius  and  popliteus.  On  the 
anterior  surface  of  the  femur  it  is  underlaid  with  rich  masaes  of  fat ;  on 
the  patella  it  ia  attached  close  to  the  edges  of  its  posterior  surface,  and 
on  the  tibia  close  beneath  the  articnlar  cartilages,  and  is  connc^^ted  with. 
the  origin  of  the  post-crucial  lig. 

Anteriorly,  above  the  patella,  the  caj»sule  is  united  with  the  extensor 
tendon :  below  this  and  the  patella  it  is  continued  as  a  broad  roll  to  the 
tibia,  stretched  in  flexion,  and  in  extension  drawn  forward  by  a  special 
muscle.  On  ihe  sides  the  capsule  ts  united  to  the  circumference  of  the 
wmilunar  cartilages:  it  presents  two  layers — one  of  vertical  conneetive- 
ttwne  fibres  to  the  edges  of  the  cartilages,  and  an  inner  Hmoolh  vascular 
layer  covering  their  upper  surfaces :  this  also  covers  the  crucial  lifiamenls, 
so  thai  really  ihe  semimnar  cartilag»!  and  crucial  ligaments  are  ouisidc 
the  aac  of  the  capsule. 

Synwuil  Buna  and  Ligamen/e. — By  the  semilunar  cartilagea  is  the 
joint  divided  into  an  upper  and  lower  chamber,  and  by  the  crucial  liga- 
menta  is  each  chamber  divided  into  lateral  halves :  into  one  or  other  of 
these  cavities  the  subcrural  synovial  pouch  opens.  There  is  a  constant 
eummunication  wilb  the  poplilea)  bim/r,  which  is  between  the  popliteus 
muscle  and  the  posterior  wall  of  ihe  lower  and  outer  chamber  of  the 
joint.  In  1  out  of  80  eases  there  is  a  communication  with  the  upper 
tibio-fibular  joint.  The  groove  for  the  pojiliteus  is  covered  with  carti- 
lage which  is  continuous  with  that  of  the  upper  ti  bio -fibular  joint.  The 
openings  from  the  joint  into  the  mbcraiijl  pouch  are  various  in  number 
and  position,  or,  most  rarely,  are  absenL 

The  huna  ttmimirmbranaia  lies  between  the  external  surface  of  the 
Mmimembranosus  tendon  and  the  inner  head  of  the  gastrocnemius:  it 
is  about  2  inches  |.^  cm.)  long,  sometimes  simple  and  sometimes  split  by 
septa.  It  communicates  with  the  knee-joint  in  about  one-half  the  cases. 
more  often  with  the  right  knee,  and  more  often  in  robust  subjects,  and 
never  in  children. 

The  knee- joint  contains  large  fatty_ synovial  folds  and  tufts:  the  most 
cuDBiant  are  the  Ugamrttta  aJaria  (plioa  synov.  patellaria),  which  is  sep- 
arated in  front  from  the  capsule  hy  a  mass  of  fat,  and  rises  up  behind 
the  articulnr  surfiwe  of  the  patella  to  near  its  upper  edge.  By  llie  ver- 
tical ridge  on  the  posterior  patellar  surface  it  is  divided  more  or  less  into 
ila  two  wings  (alfel :  ils  upper  ed^e  is  concave  and  unites  with  the  lat- 
enl  edges  of  the  patella.  In  flexion  of  the  joint  it  enters  as  a  pad  bc- 
nr^on  tlio  patella  and  tibia.  Its  position  is  secured  by  the  tiff,  mucnxum 
(lig.  plicn  eynoT.  patellaris),  which  rises  trom  the  bottom  of  the  yiwX. 


I 


I 


idjjMMMH  free  in  a  sagittal  direction  through  it  to  the  antenoT  cA^t 
the  inlAfDoiidyloid  foass  oflbe  Ibaiur,  rarely  attached  to  tbe  bv^w:   " 
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tdbia  or  aoterior  cruoial  lieament.     At  its  inseition  it  le  usually  flat  KoiM 
broad,  in  the  middle  cylindrical.     It  may  be  no  larger  than  a  tnread.         \ 

Synovial  tufle  are  most  numerous  on  the  anterior  wall  ol"  the  joint 
above  the  patella.  Small  folds  and  etriiigs  and  little  follicles  of  the  cap- 
sule lie  near  its  insertion  into  the  tibia.  Synovia  occupies  the  xpaces  Tiot 
filled  by  synovial  folds  or  fat  pads. 

Acceisori/  banifs  are  fo\md  upon  the  anterior,  posterior,  external,  and 
internal  walla. 

1.  Anteriorly  the  accessory  bands  form  three  layers:  (l|  Tlie  mitst 
superficial  is  a  contiDua'tion  of  the  fascia  lata,  converging  symuititricdly 
uD  either  side  to  be  inserted  into  the  tibia  or  lig.  palellse  L^'"^  P*^ 
horizontally  in  Iront  of  the  lig,  patellse  and  patella.  (2)  The  middle 
consists  of  tendons  and  lineaments  around  the  patella.  (3)  The  deepest 
set  is  transverse.  To  the  second  set,  the  centre  of  which  is  the  patella, 
belongs  the  extensor  tendon  of  the  teg  and  three  bands:  the  lowest  is 
the  li'i/.  pnlcllm  (lig.  patellare  inf. ),  ^  inch  (4  mm.)  thick,  embracing  the 
apes  of  the  patella,  and  jtassing  down  and  back  to  the  tubercle  of  the 
tibia  with  undiminished  size.  Between  this  tigunent  an<l  the  capsule  ta 
a  mass  of  fat;  between  it  and  the  head  of  the  libia  is  the  mbpatrllnr 
bursa :  between  it  and  the  tubercle  of  the  tibia  is  a  prelibial  hurta.  The 
tide  handi  of  the  patdla  (lig.  patellare  laterale  and  mediate)  are  thin, 
membranous,  and  triangular.  They  rise  by  their  iLpices  irom  the  epi- 
condyles  of  the  femur,  and  pass  forward  lo  the  sides  of  the  palclU,  to 
the  posterior  surface  of  the  extensor  tendon  and  lig.  patells,  oUcn  sepa- 
rated from  the  capsule  by  cellalar  bursas.  The  deenesi  set  fonns  the 
tramvene  Ugameiil.  more  or  less  covered  with  fat,  and  passing  Irom  the 
Upper  surface  of  the  internal  semilunar  cartilage  near  its  anterior  ex- 
tremity to  the  anterior  convexity  of  the  outer.  It  is  variable,  may  be 
round  or  fiat,  or  lacking,  or  pass  trom  one  cartilage  into  synovial  folds. 

2.  The  posterior  capsular  wall  has  a  complicated  structure  due  to  \\a 
connection  with  various  muscle  tendons.  Above  the  condyles  the  i-a|)- 
sule  is  compact,  but  lower  it  shows  two  transverse  bnnds.  The  Miqnt 
li^ment  (posterior  \ia.  of  Winslow,  po,  Fig.  13)  is  a  part  of  the  len- 
(Imous  insertion  of  the  semimeinbmnosua.  This  muscle  divides  into 
four  parts  at  its  insertion — one  to  the  front  of  the  ubia  in  an  arched  di- 
rootion,  one  straight  down  to  the  tibia,  one  to  the  popliteal  faacia.  and 
(HW  on  the  p<»(enor  capsular  wall  up  and  out  to  the  outer  comlj'k. 

\  When  the  semimembranosus  tendon  is  stretched  this  oblii|ue  ligament 

K'tiirDWa  the  wall  into  a  fold. 

F     The  ar^uaU  lif/ament  (lig.  popliteum  arcuatum,  pa)  is  composed  of 

'  nched  fibres,  concave  upward,  sprincing  fr<im  the  exiemal  cpicondyb  g 
and  losing  themselves  on  the  capsule  oeiow  the  oblique  ligament.    Tm 
helps  form  the  opening  \iy  which  the  popliteal  bunts  communicMtes  wJlh 
the  joint     Tft  the  lower  nlpe  of  this  ligam<^iil  are  insoriod  a  lignnwr" 
and  n  niuscle :  the  lii^mont  rises  IVom  near  the  apct  of  the  head  of  i] 
"'  \la  betwixn  (he  biceps  and  soleus.  and  spreads  its  fibres  upon  b 
of  the  uaUAtc  ligametit.     U  i»  llw  rHutacuUm  Hg.  arcaali  (b)  Q 


^^^ 


jiii-;  li.NEi;-. 


EtemiLl  klemi  UgamenL     The  muscle  rising  Irom  the  arcaate  k 
er  half  of  [he  popliteua.     When  the  knee  is  extended  the  rcti-  L 
a  is  stretched  and  the  arcuate  ligament  kept  convex :  in  ihc  flexed  f 
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J  the  popliteus  does  the  same,  bo  that  the  ligament  is  tense  in  l 

ihcr  case,  and  the  canal  held  open  by  trbich  the  popliteal  bursa  com- . 

nniuBies  with  ibe  joint,  1 

'3.  £i:/friiii%iBthelongext.lateranigBineni  (li^,ac«essoriiimlateraIe)i  • 

kflat  Btratid  separated  Irom  the  capsule  by  fat.     It  rises  from  the  ester-  4 

1  epieondyle,  receiving  some  fibres  from  the  exteniul  iniermusculsi  J 

1  paaees  straight  to  the  head  of  the  fibula,  BplitiDg  the  biceps  1 

.        Is  insertion.     The  must  anterior  fibres  of  this  ligament  beudl 

|t  right  angles  to  the  Iront,  and  are  lost  on  the  edge  of  the  external  semi- 1 

JUiar  cartiWc :  it  is  tense  in  extension  and  relaxed  in  flexiun.  I 

I  4.  Tntcmalty  are  two  ligaments,  loiif/  and  tkorl  iiilcniat  lateral  (lig.  1 

M88.  mulialu  lon^m  and  breve).    Both  are  from  the  epicondyle  bdcnKB 

a  bteral  patellar  lii^ament:  the  lon^  one  is  the  mure  superficial  miM 

jftchcd  lo  the  posterior  edge  of  the  inner  surface  of  the  tibia  2  to  im 

tbft  (5-8  cm.)  below  its  articular  sitrfaue.     It  covers  the  inferior  artio-J 

vessels  and  the  scminiembranosuB  tendon,  and  is  separated  by  i 

.1  from  the  tendons  of  ibe  gracilis  and  scuiitehdiuoaua ;  VwsWnu^ 

I  becomes  vsr;  thin,    Ab  this  rises  Jixini  about  ibe  centtu  oV  V\i«  u 
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formed  by  the  posterior  part  of  the  oondyle,  it  baa  an  equal  degree  of 
teimioa  Id  flesioD  or  extension. 

The  thort  intrrnal  latfral  ligament,  placed  behind  the  long  internal, 
is  ^  continuulion  of  the  seniiniembntnosiis  fibres  verticftlly  lo  the  inner 
semilunar  cartilage. 


^1 


i>t  buTBffi  are  related  to  the  joint  7 


Piepilellar. 


■-  !.   SuUiut 

2.  Sub  fascia!. 

3.  Subapoaeurotiti. 


PrellbisL 

1.  One  in  front  of  tubercle  o1" 
tibia. 

2.  One  between  hg.  patellae  and 
tubercle  of  tibia. 

3.  Subpatelkr. 


SvbcTvral  Bursa. 
Lateral  Btirmr. 


2.  Beneath  tendon  of  poplitei 

3.  Between  tendon  of  poplib 


InUirDiiIlT. 

er  head  of  gas- 
trocnemius. 

2.  Bcnealh  seuiintcnibrunosua. 

3.  Between      semimembranosus 
and  Semite  odinosus. 


Lead  of  gas- 

.._ ,._____ /SI 

and  ext.  Int.  lig. 

4.  Bicipital,  between  biceps,  fib- 
ula, and  esL  laL  lig. 

The  ttfroe*  are  from  the  obturator,  anterior  crural,  by  branches  to  the 
vastus  eit^^mus,  inlemus,  and  enircua,  cxtcmiJ  and  inlemal  popliteal, 
three  branohes  from  each,  and  sometimes  the  great  sciatic. 

The  arfrrlu  are— ihc  anaslomotioa  magna  of  femoral,  five  articuliir  of 
popliteal,  recurrent  anterior  tibial,  posterior  tibial  recurrent,  and  a  de- 
ecending  branch  from  the  eKtemal  circumflex. 

Movanenls  to  be  considered  arc  those  between  each  condj'le  and  tibia, 
between  femur  and  patella.  It  is  a  hinge,  and  owes  its  special  motions 
to  peoulinrity  of  ligaments  rather  than  lo  conformation  of  bone,  as  in 
case  of  elbow.  Flexion  and  aUeimiou  have  a  maximum  of  140° ;  flexion 
ia  arrested  mostly'  by  the  anterior  crucial  ligament;  the  anterior  BtntTS 
of  the  posterior  ligament  are  also  atrotcbeil.  At  the  beginning  of  flexion 
both  crucial  ligaments  become  relaxed:  both  are  stretched  in  exienwon, 
(specially  the  posterior  short  fibres  of  the  posterior  crudal.  In  exien- 
non  the  lateral  hgaments  arc  tense,  and  do  not  allow  any  motion  but 
flenon.  Flexion  and  extension  do  not  occur  in  a  pure  hinge-like  man- 
ner; the  same  part  of  one  artionlar  surface  is  not  alwaj's  apr^ied  lo  the 
Baae  part  of  another;  thcaxiaofmotiooisnot  afixedooe.  Themotioii 


p 
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of  iJie  Ttniur  on  the  tibia  is  likened  to  that  of  a,  carriage-wheel  on  the 
gruund:  it  advances  or  recedes  while  it  rotates. 

The  semilunar  cartil&gee  arc  loosely  attached,  and  move  forward  in  ex- 
tensioD  and  backward  in  flexion  of  the  joint  lUte  movable  wedges ;  as  tW 
condyles  roll  and  present  different  eurvutures,  each  cartikee  contracts  or 
expands  to  fit  the  surfa<«  above.  The  actual  contact  of  tnc  femur  with 
Uie  tibia  is  hardly  more  than  linear. 

In  esiension  the  anterior  capsnlar  wall  is  raised  by  the  suberural  mus- 
cle ;  in  flexion  the  posterior  wall  has  two  muBcles  to  prevent  its  bulging 
into  the  joint.  The  seniimembranofius  acta  through  its  oblique  ligament 
when  the  flexoiB  from  the  thigh  and  pelvis  are  in  operation ;  the  popli- 
teus,  throtigh  the  arcnal«  ligament  when  the  plantaria  and  those  at- 
tached to  the  OS  calcia  act. 

As  flexion  increases,  rotation  is  possible,  and  increaBes  to  a  total  of 
39".  due  to  a  relaxation  of  luteml  and  crucial  ligaments.  Rotation  out 
(supination )  is  most  extensive,  as  the  external  lateral  ligaments  are  more 
loose  than  the  internal;  this  occurs  on  an  axis  through  the  inner  condyle 
and  inner  tuberosity  of  the  tibia.  This  motion  is  checked  by  the  internal 
iBleral  liiiament  and  the  winding  of  the  posterior  crucial  around  the  spine 
of  the  tibia.  Botation  in  (pronation)  on  an  axis  tlimugb  the  outer  con- 
dyle ami  outer  tuberosity  of  the  tibia  is  never  wore  tlian  h"  or  10°;  this 
motion  is  checked  bj'  the  anterior  crucial  ligament  and  by  the  twisting  of 
these  crucial  ligaments  around  each  other. 

At  the  close  of  full  extension  there  is 
gliding  back  of  the  inner  condyle  upon  the  tibia: 
external  condyle.     At  the  beginnmg  of  fleuon 

The  nuntTttetiU  of  the  paleHa  are  partly  gliding  and  partly  those  of  co- 
aptation. Id  extension  only  the  lower  one-Msib  of  the  mlellar  articular 
surface  is  in  contact  with  the  femur ;  in  semiflexion,  the  middle  three- 
nixtbs ;  in  full  flexion,  the  upjter  two-sixths,  as  the  lig.  patclliC  ptUls  it 
down  in  front  of  the  joint. 

UGAMBNTS  BETWEEN  THE  BONES  OP  THE  LEG. 
Describe  the  ligaments  between  the  bones  of  the  leg, 

In  the  uppt-r  tibii-fihular  arlicii/aluiii  is  a  capsule  and  (wo  accessory 


1 


'dnpftilimi,  or 
s  through  the 
motion  takes 


tfimulp  rises  from  the  tibia  about  \  inch  (5  mm. )  above  the  l_ 
irmce,  eb«ewhere  from  its  edge ;  it  pusses  to  the  contiguous  n 


Ens  of  the  fibular  surface,  and  generally 
wer  |nrt  of  the  joint,  covered  only  ' 


.,     ncloscs  a  little  space  at  the 
.    y  periosteum,  where  the  tibia  nnd 
fibnU  rest  upon  each  other. 

Actrtmiry  band*  are  aiitm'nr  and  jioslrrior  lii/amenls  (liu.  eapituli 
fibulm  ant.  and  post.].  Hie  former  consists  of  one  or  more  bunds  from 
the  ftoot  of  the  head  of  the  fibula  to  the  front  of  the  outet  IhWto&WJ 
of  the  tituB :  some  fibree  of  the  peraucus  loiigm  and  exteDBoi  Votig.  ^\^ 
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I  nee  from  it.  The  poaterioi'  ligumcat  cooneutfi  the  bones  in  u  Bimilar 
manner,  and  is  c-overLil  by  one  btud  of  the  soleiis.  This  joint-cavi^ 
may  communieate  with  tbu  kuee-juint.  Fat  fills  the  spat-e  l>etwe«n  the 
CA^le  and  inlerosseoua  iDeiubmnc. 

The  joint- surTaetia  move  m  a  inuisverse  and  Bugiiial  direction,  more  in 
the  Tonner ;  the  purpose  of  the  movement  is  to  ailow  a  ghding  at  the 
lower  ends  of  the  bones. 

Between  the  bonca  is  the  iiitcrottfoiiii  lignmiint  at  membrane,  its  fibree 
passing  down  and  out  lo  the  fibula;  it  separates  the  flexor  from  ihc  ex- 
tensor muscles.  Above  is  an  ojieuing  for  the  anterior  tibial  ves^ls.  and 
below  another  for  the  anterior  peroneal.  Close  to  the  upper  tibio-fibuhir 
joint  is  a  band  of  fibres  analogous  tu  the  oblique  Usanient  of  the  fore- 
arm, ruTinins  in  a  direction  opposite  to  the  fibres  of  the  rest  of  the  mem- 
btane.  If  the  forearm  be  pronated  and  compared  with  the  leg,  the  two 
interoaseous  ligaments  run  in  parallel  directions. 

The  inferior  tibio-Jibi^r  mat  presents  inleiiisseoia,  anterior, poilmor, 

and  Irantvene  ligaments.    The  tnlerosimug  is  continuous  with  the  iiiter- 

oSsooQs  membrane  above.    The  anterior  Aodpotlerior  ligaments  connect 

carres|xinding  surfaces  of  the  two  bone&    The  trmtmefie  is  under  the 

■  poBtenoT  ligament,  projects  below  and  coanecls  the  margins  of  the  bonce, 

|i  end  forms  part  of  tne  artioulating  surface  fur  ihe  aslngalus 

'  THE  ANKLE-JOINT. 

Describe  the  ligaments  of  the  ankle-joint. 

TliQ  ligaments  are  antr.rior,  postenor, 
Itilrml. 


I 


tfrnal  laterai,  and  fxtemei 


The  anterior  is  broad  and  thin,  and  connects  the  tibia  and  astn^lni. 
The  postefior  conabls  mostly  of  transverse  fibres  between  the  tibia  audi 
astragalus.  I 

The  internal  lii/eral  or  itelloi'il  has  a  superfiuial  and  a  deep  layer :  (be  J 
former  rises  from  the  apex,  anterior  and  posterior  burdem  of  the  intenul'l 
malleolus,  and  passes  forward  to  the  scaphoid  and  interior  calcaneo- 1 
scaphoid  ligament,  downward  to  the  postenor  edge  of  the  sustenlnoultial 
tali,  and  backward  to  the  asinieulus,  all  todifTerrnt  bones;  the  dceplaj^nfl 
is  strong  and  thick,  and  |iasses  from  the  apex  of  the  malleolus  direotly  tea 
the  inner  aurface  of  the  astragalus.  T 

Tlie  eerern'il  laltrat  /ifiamiiil  has  three  fasciculi — one  from  the  anW-  1 
rior  part  of  the  cxtemaJ  malleolus  to  the  astragalus,  a  middle  one  fivn  1 
the  apex  of  the  malleolus  to  the  os  cnlois,  and  o  potderior  one  from  tin  J 

__     back  of  the  niallcotiis  to  the  astragalus.     (For  movements,  etc  see  p.  f 

■    137.)  *^" 

^H  JOINTS   OF   THE   FOOT. 

^B  Vliftt  are  the  ligajnents  of  the  tarsus  ? 

^HL    There  ore  three  sets — articulations  of  tirst  row,  of  aooond  row,  of  tiM 

^Bnv  rows  with  each  other. 


JOINTS   OP  THE    FOOT.       » 

Tfaose  of  the  firat  row,  between  the  astragaluB  and  ob  paIcIs,  are  ee| 
anl,  intrmnl.  anc)  ptitlTi'i/r  adcannyeatritgiiloiJ  and  inlpnuamiit. 
,  KTlerjial  is  in  fmnl  of  and  pamltel  wilh  the  miUdlo  tascicuhis  of  the  l 
f  lat.  lig.  :  it  is  inoonslant  and  connects  the  outer  surfiiL-es  of  llie  I 
bones.  The  internal  passes  Irom  the  inner  tubercle  of  the  aittragall 
to  the  sn^tentaeuluin  tali.  The  pmlerinr  is  narruw  and  connects  tlL 
posterior  borders  of  the  two  bones.  The  iiilrraucou*  is  thick  and  alroifl 
Mid  fills  the  groove  between  ihe  two  bones.  V 

The  ligamenls  of  the  second  row  are  dnrail,  pliinltir,  and  four  intei^' 
niueaiu.     These  include  the  tcapJut-aiboid  liguniente. 

The  ligaments  conne<rtiDg  the  two  rows  are  of  three  sets — viz. 
twcen  OS  colcis  and  cuboid ;  (2)  between  os  catcis  and  scaiihoid ; 
tween  astragalus  and  scaphoid. 

(I)  Suprrior,  IntrrnnI, Longnnii Shorl Catcatifi-ndxiid. — The»wpfrior  I 
conn<H^s  the  upper  surfaces  of  the  two  boneg.    The  inlcrnal  is  some-  T 
what  interosseous.    The  htig plantar  (long  caleaneo -cuboid)  passes  Irom  ] 
the  tuberoaitieB  of  the  on  ealciB  to  the  ridge  on  the  under  surface  of  the 
cuboid,  completing  a  canal  tor  the  peroiieus  long,  tendon. 

The  thort  plantar  extends  from  the  anterior  tubercle  of  the  os  caleis 
to  the  cuboid  behind  its  peroneal  groove. 

t2|  The  liaamenls  are  mrperior  and  iiifirjar  ealcajifo-trnphiiid.     Tlia 
tuprrinr  and  internal  calcaneo-cuboid  form  the  anus  of  a  Y. 

The  in/n-ior  paKses  trom  the  sustenlacntQDi  tiili  to  the  tuberoailj-  of 


the  (KTaphoid,  forming  an  artjcular  cavity  for  the  bead  o 
it  is  supported  below  by  the  tibialis  posticus  tendon. 

(:l)  Tlierc  is  a  thin  taprior  attragalo-traphoii]  Ileal 
ligament  is  siipplietl  by  the  inferior  ealcaneo-scajihoid. 

Wliat  are  tlie  remaimag  liguoents  of  tlie  foot  1 
Tnrso-melatanial  joints  have  ilorml,  plantar,  and 


the  astragal  us 


DfeiMjfl 


liga- 


ipnts:  the  latter  are  three  in  number. 

The  intemietai.irsal  art-icnlations  have  doreal,  plinlar,  and  I'l 
ligaments:  the  digital  extremities  are  miiteil  bv  a  f 
lifiaiiient  which  e<mnecta  the  great  toe  to  the  olhcm. 

Metaliuso-plmlangeal  and  inienihalangeul    artltulutions  hare    eiioh 
jAtntiir  and  two  lat/ral  liffamnilii, 


f  mclnlnrsnl 


Th«  artkulationn  of  %W.  aiiVle.  tarsu!!,  etc,  are  atl  deacribrd  nnder  og 


Bit  If  Jtwt  w  In  (he  band :  a  Dmmcnt  i 
^Bn*  <wnnHrliiig  twn  Iwum  uia;  hMp  fnr 
knct  Bovahle  .iuints  to  bo  c«nnd<?'rod' 

r  [I'^Itnuiiliiid  Joints:  aJJ  flic  nth 


and  accessory  bandit  eannnt  here  be 
lay  pHSH  over  mure  than  two  buncs.  or 
II 11  jnint-aoclcet.  Tbere  am  (Ki 
-that  nf  the  anUe,  t>i« 
'  amphiartbriidiuV 


ARTICCI^TIOSS  OF  THE   tOWER    EXTREMITY. 

A.  Lainr  TVm-JOiKlar  Joint. 

yn  ruf— It  ■(  iBPntiDncd.   Ttir  intcrosBcoiu  ligoniiMit  (membraDL. . 

I  (IttBiLtiJioTe  the  lowvr eiUvmity  of  Ibe  tibia:  this  liistiuioe  betw»o 

IM  abte»d  fltmlaisa  space lurdt;  deserring  the DBDie  "Joint-csvity."  The 
libikl  wuftf*  b  oomvd  with  prriostvnm.  the  fibulnr  with  a  Jtnt  pad  ef  fat 
("nlrai  r*d"l  iaterpuscd  in  the  chink  IwtwwD  the  bones.  This  aXXofis  ■ 
"giv*'  la  tb«  j«<at:  it  >>  Moveatd  up  hctirwD  the  bont«  and  nrticu Isles  In-' 
lliw  with  the  iBpn»«xtenial  border  of  the  astragalus,  aud  prevail te  that  bone 
tttm  beikx  pBshed  op  betwem  the  tibia  and  fibiila. 

jMMNry  t—^— ferif  and  pvtttrivr  dig.  tniillHili  lateralis  ant.  uud  liic- 
■HtL  bt.  pMt.),  am  eontinuMis  above  with  the  inEerosaeaua  ligsioeiil  and  I>t- 
liw  With  tha  palCr  fdSB  of  the  rapsole  of  Ibe  aiAle.  The  aiiltrior  bond  la 
MtUMCvlar,  and  pwiw  doini  and  out  front  the  tibia  in  front  of  ila  articular 
Miiftf*  lo  •  toTrapoadin^  ptdnl  on  the  fibala.  Anteriorly  it  is  covered  irith 
flUand  looODConiMotivetnsav:  its  posterior  sur&ce  is  in  the  anklc-joiDt,  and 
lis  tomr  edge  ttTMhaoga  th»  astragalus. 

Tb*  awMrisr  Hfmmitil  itMiublea  the  anterior  >□  shape,  bat  is  stronger;  rises 
Bot  voXs  tnna  tlie  posterior  snrfaces  of  the  two  bones,  bat  also  frota  their  op- 
r  yving  suTfiu««  and  tmat  a  deep  fossa  bebiad  the  articular  snrfacv  of  the  fib- 
I  ■!«.  Tlioae  lowest  fibres  (ttausverse  lig.  of  Graf)  run  to  the  inner  uallooliu 
I  of  Ihi'  tibia  or  are  lost  on  lis  posterior  capsular  wall.  Both  artxsaoij  bands 
I  an  tenw  in  Bexiou  of  the  foot  and  relaxed  in  exteniiou. 

B.  Jnalt  of  Oe  AtlnaalM. 
Chpnlitr  ligmtult:, — 1.  Talo-tmndArtiailati<m. — ThIiib  ==  aattsgklos,  os  navic- 

t   Blare -scapbofd.  SurfacMarecoveredwithhTaliDeautilageltoSmm. thick; 

,   Uw  acmHKirf  bauds  nf  the  lower  tibio-Sbular  joint  help  form  these  Joint  sni^ 

[   tees.   The  upper  arlicalar  surface  of  the  aatn^us  corruBponds  to  a  radius  of 

I  toob  1 17  to  21  mm.)  and  an  arc  of  I'M";  the  extent  of  articular  snrbce  on 

tt«  tibia  i«  related  to  thatou  the  astiatnlua  asj  :3.   Both  head  and  socket  di- 

Hllnish  iu  a  tranaveise  direction  toirard  tbe  posterior  from  33  to  '28  mm.   The 

Mptate  is  tense  on  the  sides  and  loow  anteriorly  and  posteriorly,  where  it  a 

T  tuown  alternately  into  (bids  in  flexion  or  extension  :  it  is  attached  close  to 

r  tiu  artioalar  surboes  except  in  front  of  that  on  the  oattagaln*.  where  it  cn- 

1  •loses  a  rongh  apaoe  coveivd  partly  by  lat  and  partly  by  thin  periosteam. 

Vertical  septa  divide  this  little  anterior  ponch  into  cnmpartmenls  which  com- 

mnnicate  with  the  geueral  cavity  only  by  narrow  mouths.    On  the  posterior 

capsnlu  Willi  are  hernia-like  pratmsions,    Tliu  itrenglhening  tibmsnn  the 

Sateriot  wall  pass  down  and  in  ;  on  the  anterior  wall  down  and  out.  Thick 
[  pads  lie  npon  tbe  anterior  and  posterior  capsular  walls :  the  posterior  la 
enclosed  in  fascia  to  which  the  plantaris  is  attached,  so  that  this  iiiid  and  tfa* 
(Kpanle  are  pulled  bach  when  that  muscle  contracts, 

8.  /WeWar  ^(IrajM/Hj  Joint  laAtragalo-cslcADta). — Thesuriice  __  ._. 

is  (hat  of  a  cylinder  of  1)  inches  (i^  mm.)  radiua.  whose  axis  pases  from  tlMr! 
posterior  edge  of  the  outer  snrboe  of  the  bone  lo  tbe  antero-iuferinr  vdeo  Vl  ■ 
ihn  inner,  making  an  angle  of  30°  with  the  long  axis  of  the  foot.    Tbe  head 

IOt  the  Joint  is  on  the  calcaneum,  the  socket  in  tbo  astragalus;  and  tootitia 
ltei«  ia  a  rotation  of  the  foot  on  its  long  aiis,  Tbe  eapmUar  mtmhrAM  ta  cIom 
(0  the  articular  surfaces  in  the  region  of  the  interoaseous  groove,  elsewhere  la 
fttfther  away :  it  is  in  relation  to  fatty  mans^  espocially  so  near  thv  CMialia 


1 


— ThUUajoint 


JOIKTS   OF   TUB    FOOT. 

■Id«  and  tlie  anterior  part  of  its  lower  aorfacu;  tbe  socket  Is  made  or  the  ii 
iii-t  urticuUrsnrfKvof  the  oacalcU,  the  pofllcriorsiirlacB  of  the  acapboid,  D 
Ihir  lig.  tibio-faliMneo-naviculare  (Inferior  calraiiKo^scaphoiil).  and  its  fib 
airtiUfte.  A  boricoDtiil  Kctioo  of  the  bead  abowa  an  aro  of  130°  ;  a  vertical 
wction  is  a  little  smaller.  The  110.  HUo-ealeanto-navicuiafe  fills  up  the  space 
in  the  plantar  areh  on  the  inner  edge  of  the  foot  between  the  scaphoid  and 
oe  calrii :  it  \a  made  up  of  fibres  which  paaa  forvard  from  the  groove  an  the 
astretnluB  for  the  flei.  long.  poll,  tendon,  fibres  passing  down  aud  forward 
Avni  the  tip  of  the  inner  mslteulus,  down  and  back  from  the  scaphoid,  up 
and  Torward  from  the  BOstentacalum  tali.  At  the  Junction  of  all  these  fibres 
there  is  an  elliptical  ligamentous  disk  t  inch  <S  mm.)  thick,  hard  like  car- 
tilage, and  may  be  osBiflMl  in  spots.  Tliia  supports  the  bead  of  the  astngalm^ 
prexerves  the  arch  of  the  foot,  and  forms  a  groove  for  the  tibialis  poatlcni 
tendon. 

The  sorki^t  of  this  joint  pnaeota  three  zones:  (11  corresponds  to  the  postem-i 
internal  articular  surface  on  the  snstentaculum  tali ;  |2)  divided  also  intoi 
three  parts.  I3'|  the  aiitero-iuterual  articular  surlkce  on  the  calcaneum.  (2")i 
the  lig.  tibio-calc.-naviculare.  12"')  the  ligamentous  disk  of  this  ligament^ 
the  tbUd  I3>  Eoue  is  the  anterior  wall  of  the  socket  and  belongs  to  the  sc*- 
phoid.  All  these  bon^  snrbcea  an  marked  off  by  deep  furrows  and  fatlj 
■jntovial  folds.  The  joint-bead  also  presents  three  nones  nearly  correspond iny 
to  the  above. 

The  eapnde  of  thisjoint  springs  inferlorl;  cloee  from  the  edge*  of  Iho  ttrtii^ 
Diar  snrlsces,  superiorly  at  some  distance  from  the  edges,  and  internally  il 
reaches  under  the  tibio-calc-navic  lig.  cloee  to  the  ankle-joint. 

AcoMOry  Ligauaitt. — Of  the  attragalia  joints  there  are  throe  groups: 
tboae  conneetiug  the  astntgatus  with  the  bones  of  the  leg;  12)  those  connc_. 
ag  the  Sfitisgatiw  and  os  i^cis ;  (3)  that  between  the  astragalus  and  scapholdi 
"^  -  external  are  usually  longer  and  stronger  than  the  internal. 

LijKt.  TWo-crurolia. — Theae  pass  two  from  each  malleolus  obliquely  down 
he  astragalus,  one  backward  and  one  forward  on  each  side.    They  hold 

. .  astragaluB  so  firmly  under  the  tibia  that  no  rotation  abant  a  Bi^:itlal  KXlar 

pMsible.     By  fleiion  of  the  fool  the  two  posterior  are  stretched,  by  e; 

1.  Uf.  Tilo-fibutarr  Pailirtim,  the  posterior  fasciculus  of  the  eit.  lat.  of 
' —  ;  origin,  foasa  on  fibula  behind  its  articular  surface;  insertion,  posterim 

M  of  astragalus  near  the  outer  tubercle  of  the  fiei.  long.  poll,  groove. 

S.  Lif.  Jido-liiiair  PonUcuia    Ipqaterior  superficial  fibres  of  delloidi,  nroiO' 

[Mttlorana  behind  the  tip  of  tuner  malleolus  to  a  smooth  place  —  '^ • -- 

bvlow  the  posterior  half  of  the  joint-surface. 

Lia.  Tala-fihttlarr  Ant.  (anterior  Ibsciculus  of  ext.  lat.  lig.),  extemltl!, 
_.  eolin  to  astragalus,  10  mm.  broad  ;  may  divide  into 'two  at  its  insortioik' 
4.  Lig.  Tiiio-tibiale  Ant, — Short  band,  3  mm.  broad,  deeply  placed  nud^ 
"ler  n^uDenla;  pnasea  from  apci  of  inner  mBllvolus  to  a  point  behind  tb« 
.jnded  apex  of  (he  inner  joint-surface  of  the  astragalus. 
IL  r-i00-  TUa-cafcaiiu. — I.  Lui.  Talo-caleaiteHm  Paiticam  springs  by  a  point 
the  outer  tnberele  of  the  flex.  long.  poll,  groove,  and  is  inserted  broadtf 
.'  two  anus  into  the  upper  and  inner  surface  of  the  os  calcls. 
3.  IJg,  TIalo-oilaintan  IMeraif. — Ext.  calc-astragnloid  of  Gray;  from  upper 
aud  outer  surface  of  as  calcis,  covered  by  the  short  extensor  miiscle.  passing 
tbrtmgh  tbo  fitt  at  the  entrance  of  the  sinus  tarai,  upward,  inward,  and  back- 
tratd  to  the  ronnded  margin  of  the  afitragalus,  which  overlies  the  canalis  tar- 
..  .  ftwnently  doubled  and  frequently  lacking. 
lig.  TWo-oifmiimsi  Mt^ialf,  a  miatl  nenrlj  hoTi2ont»\  e\ip  ttom  tt\t  \i 
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mareiD  or  the  flvx.  Innfr.  [>o11.  gronvo  to  the  posterioiedgpof  tlKtsostCDtBruluT 
Uli. 

4.  Lig.  Talo-ralainBitm  Inlermiaim  {interosseooB  c&leajiui>4stnmiilt>iilj. — This    i 
Gila  the  tarsal  isduI;  consUts  of  levetal  lajen  and  mcatlT  abt"^  filing.     '~ 
the  namnroBt  part  of  the  CBual  two  layers  croag  each  other  obliquely- 
Ill.  Liy.  Tato-navicatare  are  dorsal  fibres  between  the  Deck  of  the  BstnRaln* 

and  middle  uf  the  scaphoid :  it  has  two  parts,  nhich  lie  beside  each  other  o 
the  Rsti9)ralus  sad  overlap  on  the  scaphoid,  the  external  lying  upon  the  ioner 
ones,  atid  some  going  on  to  the  middle  eoneiforiii. 

IV.  Lang  AcetaHarn  Bmuli  btlirem  Bonen  of  the  J>(i  mid  TVirm*. — 1.  Lig.  TUJo- 
wttiailart  (ant.  siiperlicial  Bbree  of  deltoid),  from  the  anlecior  edge  of  inoet 
mslloolus  dowD  and  out  to  the  dorsam  of  tjio  seaphofd. 

5.  Lig.  liiUmiea-JUiulare  (middle  fascieulns  of  ext,  lat.  lig.),  from  the  ap«i 
oT  the  external  niallcoln!)  to  a  little  tuherele  in  the  middle  of  the  cxtpmal 
surface  of  the  oa  oalcis:  it  U  covered  by  smooth  membrane  and  helps  form  k 
groove  for  the  peroneal  tendons:  it  may  be  doubled. 

3.  Lig.  Caleatue-tihial*  (middle  superfiuial  flbres  of  deltoid),  from  Innnr 
malleulua  tu  posterior  edge  of  anstentauolum  tali. 

C.  Amphiarlhrodia  of  TaTintt. 

Fint  roir  =  o*f rofl"'""  ""''  "'  ff™,'  •«oiirfroui  =  »copAoidniid  jwj/fricr  iialfi^ 
fiiiotif ;  third  row  "  the  cviirifona  bona  and  anltrior  half  of  mitnd. 

Oxpiular  mrabrantii  arc  variable  in  nnmber,  but  should  be  nine ;  they  are 
tense,  and  grow  close  to  the  edges  of  the  joint^nrfaces.  The  synovial  (bida 
are  fatty  and  small.  There  is  a  capsule  for  (1)  the  caloSDeo-cnboid  joint;  <2) 
the  cunoo-navicular,  which  also  includes  the  articulnlionn  of  the  eoueiftinn 
with  each  other,  the  external  cnueiform  with  the  cuboid,  the  navicular  with 
the  Eubuid  (sometimes ) ;  (31  tarso-metatacsal  joints :  capaulca  oaually  three  id 
number— one  for  the  internal  cuneifoim  and  first  melatarsal.  one  for  the  mid- 
dle and  external  cuneiform  and  second  and  third  metatarsals,  the  third  tat 
the  cuboid  and  fourth  and  flltli  metatarsals. 

AfCffory  Baad>  a/  7br»H».— I.  0»  Darial  fliirfaee.—l.  Traancm: ___ 

ond  row.  ligg.  HaTicHlari-aibBidea,  a  superficial  and  a  deep  ouei  (A)  In  third 
TOW,  (I)  lige.  euiKV-cuioifl..  an  anterior  and  a  posterior  one ;  12 1  between  second 
and  third  mueifonns ;  13)  between  second  and  first,  l<)  In  the  mctaUmu, 
lipp.  intermelalariea  dorialia.  lacking  between  the  first  and  second, 

3.  Sofiillal:  (a)  between  first  and  second  rows,  [i)  lig.  ealeaneo-HatieiilarfilartiUi 
—  superior  calcaneo-scapboid  ;  {a)  liflj.  caleanro-aihoidfa  dorialin,  two  or  throe 
bonds  =  superior  and  internal  calcaneo-cnboid i  {bl  between  second  and  third 
rows,  (1)  wtween  scaphoid  nnd  outer  cuneiform;  (3|  scaphoid  and  middle 
cnueiform,  two  bands;  (3)  scaphoid  and  inner  cuneiform,  two  strong  tMuitla; 
(e)  between  third  row  and  metataraus.  ligg.  larto-metaiarira  donalia ;  one  to 
the  first  metatarsal  from  the  internal  cnoeiforni ;  three  to  the  second,  one 
ttwa  each  cuneiform :  to  the  third  are  variable  bauds,  may  bo  two  from  the 
two  outer  caneiforni;  to  the  fonrth,  one,  sometimes  twu,  ftom  the  cuboid;  lA 
the  fifth,  one  from  the  cuboid. 

II.  AteetKYTi  BamU  ef  Ptrmtar  Surfaer.—Thatu  are  Img  iandi  which  are 
niperfieial  and  pass  over  several  banv« ;  •Sort  bowU  which  are  deep  aud  oon- 
neet  tdioining  bones,  (al  l/op^  LigamtnU.—Lis.  eaJeanro-euioidimiit  planlan ^ 
plantar  ligaiueuts  of  Oray.  This  rises  ftom  the  whole  rough  under  nrEMia 
of  the  OS  calcis  from  the  two  posterior  tubercles  to  the  anterior  one :  it  ta 
divisible  into  three  layers.  The  most  superficial  paases  over  the  tuberosity 
of  the  cuboid  lo  the  flexor  brevls  poll,  muscle,  to  the  interoasei  and  boM*  «^ 
the  mefaUnal.    The»e  latt  fibres  ure  streugthnnod  by  single  bundles  rising 


I 
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from  the  tuberoKitr  of  Iho  cuboid :  the  fibres  to  the  fiexoi  brevia  poll,  ai  _ 
joiued  hy  iniDBverse  llbi¥s  fmut  tbe  tendou  of  tbe  tibialtB  poeticni,  aod  are  I 
iin>  coouecled  with  tbe  plaDt4ir  fiLtcia. 

The  middle  set  uf  DlirFS  extends  lu  the  tubemaity  of  the  cnboid.  The 
deepest  set  is  inserted  into  the  cuboid  bohind  its  tDberoBity,  passiiiK  moatlf 
from  the  anterior  tobcrcle  of  the  OS  calcls :  it  Comes  to  view  inlental  to  tho 
upp-r  iuyoTB. 

The  lig,  tnrtmia  trannertun  laterale  goes  from  the  external  cmieiform,  cov- 
I  hy  the  pcrononR  loneos  tendon,  to  the  tnberosity  of  the  fifth  metatarsal. 
l^'TTie  iig.  larietin  tratmertuDi  mediate  runs  from  tbe  inner  aarfaco  of  the  inner 
«iri)rm  to  the  base  of  the  third,  sometimes  fourth,  metatarsal. 

I. — I.  Tranrccrae:  (a)  in  gecood  Tovf, Ug-tiiboidro-vaviculara 
:  {i)  in  third  row,  between  the  cuboid  and  outer  cuneiform  and  be- 
tween the  cnoeiforniH  U  a  cootinuoDS  band  or  several  separate  ones ;  (c)  in  the 
raetatamui,  tii/g,  intrrmelalanea  pimtlaria,  only  between  the  fonr  ontor  banca; 
the  lack  of  one  between  tbe  first  and  second  is  suppliiid  by  a  Iwnd  from  tho 
internal  cuneiform  to  tbe  base  of  the  second. 

3.  fajiltal:  fa)  between  first  and  second  raws,  tig,  eateaHHr-nancularr  plan- 
Ian,  a  short  round  band  running  obliquely  inward  and  forward  to  the  navio- 
alar  bone  from  .the  anterior  inner  corner  of  the  oacalcis;  (b)  between  the 
wcond  and  third  rows,  from  the  BCaphoid  to  the  cuneiforms,  a  broad  band 
covered  by  the  tibialis  posticni  tendon ;  (c)  between  the  third  row  and  mata- 
tarsus,  1%.  tari^metatarita  planlaria,  a  brood  and  strong  bitiid  to  the  first  (htm 
thv  inner  Guuelform ;  weak  bands  to  the  second  f^om  the  middle  and  ontei 
cUDciforms;  to  the  third,  short  bauds  from  the  middle  and  external  eund-' 
romis  and  culwid:  to  the  fourth,  a  band  IWmi  the  outer  cuneiform  or  from 
llu-  eolmid,  or  from  both. 

3.  .ierritorii  Bandt  in  the  Intertpacei  if  the  MetatariHi.—ljBg.  intermelaltirtea 
inlfToiara  lie  in  tbe  spaces  jnst  in  front  of  tlie  rapsoles  in  which  the  side  sur- 
face! of  the  basea  of  the  metatarsals  articulate  with  each  other. 

What  separate  Bynorial  cavities  are  there  ? 

Usually  sii^one  for  the  posterior  calcAoeo-astraiialoid  joint;  one  for  the 
anterior  and  the  astragalo-scaphoid  joint;  one  for  the  ealcaneo-cubuid ;  one 
far  the  cuneo^caphoid,  tbe  cuneiform  with  each  other,  tbe  eittenial  cunei- 
form with  the  cuboid,  the  middle  and  external  cuneiform  with  the  second 
Mtd  third  mctalarsals;  one  for  the  first  mctitiaraal  and  internal  cunelforni; 
le  for  tbe  fourth  aud  fifth  and  cnboid  ;  sometimes  one  betwceu  the  scaphoid 
S  cuboid. 
mjtenrt  for  anMe-joint  proper  are  from  anterior  and  posterior  tibiuls  :  t&rsal 

lala  have  the  anterior  tibial  and  plautars. 
^drUria  of  ankle  are  anterior  and  posterior  tibials,  anterior  and  poateriai 

niMls:  lower  down  are  the  plantara  and  dorsalis  pedis. 
f^Tlic  nDrflniTNtt  of  the  ankle-joint  are  Jlfj^on  and  crCmsuM— a  little  lateral 
n  eiteusion  :  this  is  possible  because  the  astragalus  and  tibia-SbDiar 
arc  a  little  wider  In  front  Ihau  behind,  and  in  extenainn  the  nar- 
t  port  of  the  astragalus  is  in  the  widest  of  the  articular  socket.     In 
-       -  in  stepping  upon  a  chair,  where  Uteral  motion  would   be  dan- 
two  joint-surfaces  St  elmely.    With  fiexion  is  associated  a  alight 
.t  of  the  foot;   with  extension,  a  slight  rotation  in.     Flexion,  a 

g  of  the  apex  of  the  foot,  is  posiible  to  30°  from  tbe  horizontal ;  eiten- 

(,  ■  depreeaiou  of  the  aprx  of  tbe  foot,  goes  through  45°. 
'  -    ■      -     '    eriiim  of  the  foot  means  a  rotation  ovl  or  tit  Qt  IW  llVililM' 
Bmatioi  out  or  in  is  rotation  of  the  wbo\e  toM,  on  «,\<sn4i 


I 
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P'todiual  axis:  this  occun  at  tho  posterinr  ualoneo-asCtagaloI'l  joint, 
P  fiiol  is  rotated  in  wlien  the  sole  looks  in.  AddHctim  or  oMurtioji  rvfcr 
'    displacemeut  in  or  out  of  the  fnre-foot,  motion  oivurriog  in  tbv  tarsal  joiDl 

especially  mid-tarsal. 
The  inovMUpnts  liclween  the  lower  iitirln  of  the  tibia  and  fibuln  i 

plastii'ity. 

What  are  the  ligaments  of  the  metatarso-phalangeal  joints  7 
Each  has  a  capsule,  whiuh  is  connected  with  the  other  bj  lifff.  enpilHlonm 

planlaria  and  dormlia,  which  toftether  fonn  the  transverse  meUiUratI  ligs- 

It  of  Gray.    It  connects  the  groat  toe  with  the  others.    Under  the  joiu*  - 


it  is  develnped  ialu  a  thick  fbroia  or  laamoid  plale. 

»toe  the  plate  is  osstfled  into  two  bones  held  together  b; 
this  may  occur  iu  other  toes.  Beaides  the  above  there  a' 
meuts.  As  a  rule,  there  is  a  boTBa  between  the  capsules  i 
iDtenaetataraal  spaces. 
The  ialtiykalaagHii  arlHndatioiit  arc  practicaUy  the  wn 
Bugers. 
■ 
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MYOLOGY. 


Hov  are  mnscles  diTided  7 

Into— 

I,  Volimliirj-,  striated  (anininl  life) ; 

II.  Involuntiiry  (vcgetauve  life) — (a)Bniooth,  iiOD-slriiiteil,  (t)strial«d 
(canliae). 
Describe  the  stmctnre  of  muscle. 

I.  I^-imitim  mmde  fibriUa  ioTta  fibres;  fibres,  fiiKinili;  fsife'wai 
muscles  or  Scsli. 

J^(ii),V(it(m  flurroiinda  entjpe  muscle,  and  sends  partitions  between  fi 
ciouM,  csiled pfii'mysium ;  ciidom;/>nt/n  is  between  ilie  fibres,  but  n 
a  sheatb. 

The  fibres  nveraec  jia  incb  iu  diameter,  1 1  inches  long ;  by  volition  ' 
may  conlraet  one-fourth  or  one-third  of  its  length,  by  electricity  thre^- 
fonrtha.    Thevconsistof  (Ijcentralcontractile  sub^n*  (2)  nuclei,  13) 
tubular  ebentn  or  nareolmini't :  tliej'  &re  divisible  into  the  primitive 
Sbrillie,  nhowu  by  longitudinal  strintions,  and  each  fibrilla  breaks  inu  , 
,'diBks  allied  mrom  rlfm^ntg,  dork  in  the  centre,  vith  a  lighter  tone 
:h  end ;  transveiBcIy  through  the  light  zone  paraes  Kmnxr'g  [fn^ 

ibnne  limiting  with  the  Barcolemma  each  element ;  Haitnit 
^36  transversely  through  tbe  central  dark  band, 
Striated  muscles  comprise  those  of  locomotion,  respiration,  exja 
'"  ;  those  of  ear.  lamyx,  pharyns,  tongue,  upper  half  of  opsophag 
._  walls  of  large  veins  near  heart. 
n.  (o)  Smooth,  uustriped  muscular  fibres  are  made  up  of  long  niK 
"Wd  cells,  collected  in  bundles  or  layers,  surrounded  by  connvctil^ 
10 ;  tbe  cell-body  shows  a  longitudinal  striatioD.    This  varied  a 


PL.VTK   IX. 
Fig.  I.—Tojnrr  joiiir  US. 


^ 


.Umagi'iucnt  of  MiiM'iil:ir  FiliJ-«i  in  Muhi;1k<  tn  ivlaliiut  tu  the  tL'iidou 
Mul  niuscnlor  B]Hineur()iieH :  T.  t',  teiidunn  of  'irigiii  nnd  inserliim  ;  u 
miuciiliir  belly ;  ",  6,  lenfrlli  of  iiiii»cnlnr  Ik'IIv  iBwinnU  mid  Bour-hiird). 
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^^^■mEck  ia  found  in  the  lower  part  of  the  ceaophacus,  stomach,  intestind^^^ 

^Hfioial,  spleen,  trachea,  bronchial  tubes,  gall-bladder,  bile-diict,  ducts  of  ^^| 

^^'wrge  glands,  of  sweat-glands,  aterus.  appendages,  vagina,  uretera,  blad-  ^^ 

der,  nretlira,  corpora  cavemotui,  dartos,  epididymis,  pnii^iale,  ciliary 

mnacle,  iris,  coats  of  veins,  arteries,  and  lymphatics.     (Ii)  In  stiiated 

beart-muscle  the  fibres  anaalomoae  and  tbrm  a  Idij^'-Tii tabbed  network ;  . 

■lio  sareolemma:  transverse  Gtriee  are  weak,  fibres  ^mall,  ami  made  up  ^^ 
tS  qnikdrangular  cells  joined  end  to  end,  each  with  a  central  nucleus.  ^^^ 
I  MnSOLES  IN  GENERAL.  ^M 

They  are  eymmelrical  in  paiiB,  excepting  ibe  Bphiactere  atid  a  faw  ^^ 

I 


They  are  symmetrical  in  pairs,  esccptine  the  Bohi 
otbera.    They  number  about  311  (voluntary):  beadandlront  of  neck 
S2,  veilebral  column  and  back  of  neck  =  60,  thorax  =  42,  abdomen  =  14, 
nmter  Unib^59,  lower  limb  ^:  54.     If  a  man  weigba  150  pounds,  his 
BKclcloD  weighs  28  pounds ;  muscles,  62  pounds  (over  40  per  cent^ ) ;  vis- 
cera, fat,  blood,  etc,  60  poiuids. 
H«w  aie  mascles  named? 

(1)  From  KiVtiafMN.  as  tibialis;  (2'j  direction,  rectus;  (3)  hss.  flexora;  (4) 
^lape,  deltoid;  (5)  mibdirisioii,  biceps;  16)  oMiic/iHirnf,  stemo-cleido-  ' 
masto-occipitoid ;  (7)  *^,  ma^us;  (8)  beflieg,  digastric;  {9\  stnieltirt. 
semimemhranoaus:  {\0)  relation  to  Di-pon^.  extrinsic  or  intrinsic ;  (11) 
pMiVibn,  superficial  or  deep ;  ( 12)  name  o/de»eriber,  Homer's,  Galen's. 

Some  tnuselcs  ore  synergists  to  otheis,  some  antagonists,  some  mode- 
rators. 

The  oi-']?!!!  of  a  muscle  refers  to  its  more  Bied,  the  inarrtioii  to  itsmoFB'l 
uiovnble  or  remote,  attachment  The  same  nenes  that  supply  joints  gen-  I 
erally  supply  the  uiuscles  and  integument  over  those  Joints. 
Bov  aie  fkscue  arranged? 

The  mjierficiitl  fasrin  is  subcutaneous  all  over  the  body :  its  web  coo-  ' 
liuDS  subcutaneotut  fat,  the  ptinuicuhm  adipotax,  and  often  superficial  J 
luUBcles,  the  pnnniculuii  carnosus.  Tlicre  is  no  fat  in  this  layer  in  the  I 
^yelids,  penis,  and  scralum.  Beneath  the  fatty  layer  ia  usually  anothen  f 
deroid  of  fat,  for  the  support  of  vessels  and  nerves.  f 

The  defp/tuda^  or  opoiu-wom  are  made  of  strong  fibrous  tissue  cov-  \ 
he  body  more  or  leas,  forming  aponenroiea  of  inifMnimt  or  of  in-  L 
for  muscles.  Near  some  joints  it  is  strengthened  bv  transverM'J 
forming  rrlimicnla  or  annular  Ugumailg  to  bold  tendons  close  to  9 

MUSCLES  OP  THE  TRDKK. 
MUSCLES  AND  FASCLffi  OF  THE  BACK, 
the  muBcles  of  the  back. 
)  Sajxi^-iiilf  runid'ig  (nitfrum  npiiioiis  procrsea. 

TZR.—MuKutiu  Trapexiux  (cucullariB),  or  \\0o4  miisitt.- 
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pOpVriit,  inner  third  superior  tMirv^  lini?  of  oodpital  bone,  \\g.  nacL 
I  spinous  processes  of  tbe  seventh  cervieal,  ntiil  all  fhe  dorsal  vertebrH;  ai 
BapmspiDOUs  ligament:  inna'tuin,   fihres  converge  to  sbouldtr  girdle; 
euperior  ooea  to  outer  third  or  half  of  posterior  border  of  clavicle ;  mid- 
dle fihres  hoHuiaully  to  inner  margin  of  iU!Tomion  and  superior  Up  of 
suipulur  spine ;  inferior  fibres  up  aiid  out  to  a  trisngular  t«ndon  gliding 
over  the  inner  extremity  of  the  apine  and  inserted  into  a  tubercle  at  its  j 
lower  posterior  margin.     Tbe  aponeuroses  of  tbe  ^two  museles  tomi  UM 
ellipse  widest  at  tbe  seventh  cervical  spine.  M 

KonXir*.— May  not  rise  from  lower  six  dotaal  Bpinea;  no  ocf  iplul  attxib-  ] 
I  nent;  svparution  of  cervical  and  donal  putts;  vestige  of  pumiciilus  carDMOl 
L  aoperflciitl  to  it. 

I      Second  Laier. — 1,  M.  lihvmboidmn  Miitar.— Origin,  seventh  oer- 
rTJcaland  first  dorsal  spines  and  lig.  nuuhse  of  that  region;  I'liMTfibn, 
Wse  of  scapula  opposite  triangular  surfaee  at  commencement  of  spine. 
2.  M.  RfiomhoiatM  Mtijor. — Onpin,  spinous  proceasee  of  four  or  fi'. 
upper  dorsal  vcrtobne  and  supraspinous  li^ment ;  imertion.  baae  ot9 
scapula  between  apine  and  inferior  angle.    The  greater  part  of  its  fitwr 
.  is  not  fixed  directly  to  bone,  but  ends  in  a  tendon  attached  to  the  lowt_ 
Lugle  of  the  scapula,  so  that  the  moscle  acts  more  especially  upon  thitfl 
iwglc, 

r  This  muscle  comes  to  view  in  (he  sixth  Intercostal  apace,  with  the  acapa 
■  Mttorunl.  tmpoiius  internal,  and  latiaaimns  doisl  Iwlow.  Variable  in 
bial  and  acapalar  attach  me  ii  ts ;  the  division  between  tlie  tvo  indistinc 
rhe—haiilna  omiiUntii  (occipito-Bcapularis)  above  rhomb,  min.  fVom  a 
beneath  «plenias  to  scapula,  covering  insertion  of  rhomb,  min.  """■ 
ralibita. 

I.  M  Tn-n  Mainr,  not  round.— OnffiM,  doT«st  aspect  inferior  anitle 
f  scapula,  eliehtl;^  from  axilJaiy  ISmnler,  from  septa  between  it,  the 
linor  and  iurraspinatus,  Irom  infmspinalus  fascia :  iiiiurtiim.,  hy  flat 
nidon,  2  inches  wide,  behind  latisainiiis  doni  into  inner  bicipital  ridg« 
f  humerus.  The  two  tendons  are  united  below  for  a  short  distancob  Jj 
t  acjiaratsd  by  a  buna  at  their  insertion. 


i.  M.  Laliuimtu  Dnni,  broad  and  flat  at  its  origiu,  narrow  a.  .._ 
ion, — Oripin,  spinous  [iroccsscs  of  lower  sii  or  seven  dursal  v 
..m,  posterior  layer  of  lumbar  aponeuniMs,  which  attaches  it  li 
jnbor  and  sacral  spines  and  iliac  crest,  Ironi  external  Up  of  iliac 
1  front  of  lumbar  nponeuroaia;  from  last  three  or  four  ribs  bv  digiM 
IS  interposed  between  those  of  the  external  oblique ;  usuallv  by  a  s"' 
a  inferior  angle  of  scapula.     Its  np|jcr  fibres  are  nearly  homual 

Idle,  obliigue,  and  lower,  vertical :  it  winds  round  the  teres  major 

f  froat  of  it-,  and  is  iiurrird  by  a  tendon  I)  inches  wide  into  floor  i 
piblf  groove,  t  little  higher  than  the  teres  m^or,  and  by  its  upper 


into  the  inner  lip  of  tlie  groove  limiting  the  insertivu  !>!'  tlie  suhsCiLp- 
nliirip, 

Vrrtebrul  and  coaUI  AttwlllDaiits  THriable ;  muscular  bnnils,  atiaarg  archet 
tToni  aeai  the  insertion  Bcross  the  ffreut  vesaeU  uid  ucrvM  to  «ithur  the  great 
pivtoml  leadoD.  cantco-biachialis,  biceps,  or  fascia;  a  Blip  Trom  lower  ritis  to 
cuncoid  -  m.  nufu-ormroid ;  a  slip  to  triceps,  raauio,  or  iulernal  ictermuBcular 
wptum  =  n.  dono-iipUrochlearit  of  apes,  nsuaJly  preeeat  iu  m&u  its  a  fibrous 

Third  Laves.— &rru^'  Musdei.~~\.  M.  Serratu  Fbstiaa  Superior.    ( 
—Origin,  by  a  thin  aponeurosis  from  two,  rarelj'  three,  upper  doraal 
spines,  eupraspinoiis  ligament,  seventh  cervical  spine,  lovrisr  part  of  lig,    i 
niiehse ;  fibres  pass  down  unJ  out ;  uaerled  hy^  four  slipa  intu  the  up^  1 
Lurdere  and  outer  Burfaoes  of  the  second,  third,  Ibunli,  and  fifth  ntw 
beyond  their  angles. 

Tbe  slips  mnf  be  Ibree  oi  increased  to  six. 

2.  Af.  Semthia  Iha,  Inferior,  broader  than  the  above. — Origin,  by 
part  of  the  lumbo-dorsal  aponeurosis  from  first  two  lumbar  and  fast  two 
or  three  dorsal  spines ;  passing  up  and  out  \  iimirted  by  four  slips  iulo 
the  lower  borders  of  the  last  four  ribs  up  to  the  origin  of  the  lat.  dorsL   , 


Fourth  Later. — Mm.  Spknii. — Named  from  strap-like  action  bind- 
ing down  underlying  parts ;  rise  Irom  lower  half  of  neck  and  upper  half 
ofback. 

1.  M.  SjJeniiu  Capita. — Origin,  lig,  nucha;  over  third,  fourth,  fifth, 
and  sixth  cerTil:^al  spines,  &om  seventh  cervical  and  first  two  doisal 
spines ;  ingerlion,  outer  surface  and  posterior  margin  of  mastoid  process, 
uul«r  part  of  superior  curved  line  to  insertion  of  tra^iezius. 

2.  .V.  SWcnius  Cfriidit  (colli). — Origin,  below  the  iibove  from  third, 
fourth,  fifth  dorsal  spines,  not  lower  ihan  the  sixth ;  itmirllon,  with  slipa 
of  levator  ang.  scap.  into   '       "  "...  .     « 
third,  cervical  vcrtebne. 

Th«  flplcnii  are  covereil  in  part  by  tbe  trapeziiia,  rhomlKiidei.  and  superior  I 
icrmtus:  the  comploxus  comas  lo  view  intcnial  to  them.  The  m.  r*«mto- 
allnrfiB',  or  fptmiai  colli  accent.,  rises  from  the  lower  one  or  two  cerviral  splnea 
Mpcrflcial  to  tbe  sapcrior  nemitua,  inserted  into  the  trans,  proc.  of  tlie  atlas, 
Jf,  tplmiui  ciipUU  ami*.  Is  a  similar  slip  ending  ou  the  orFipltal  bune  ot 
iDBstoid. 

.Vfl-Mi.— Trapezius  by  spinal  araeuoiy,  third  and  fourth  cervical  n. ;  rhom- 
bnidel  hy  fifth  cerv.  n.;  teres  in«or  by  lower  suhecapulnr  n.  'fi,  7c,);  latissl- 
nus  doni  by  lonj;  subscapular  n.  (T,  ec.):serratl  by  intercostsU  or  appersliv  I 
at  apt.  p(«t.  sup.  b^  cervical  plexus;  splenii  by  poelerior  spinal  n.  I 

Action*. —  Trapmut,  upper  part  supports  sbouJder.  raises  point  of  sbonlder  ^ 
by  lolatioii  of  scapula,  acts  in  furccd  Tcspinttlon;  middle  part  adducte  s'^!^^f^  I 
dIk,  helps  elevate  shoulder,  throws  chest  out;  inferior  part  «ou\<\  &\u\\v  ob- 
prcas  and  curry  scBptiliB  in,  but  in  concert  with  the  upper  t«'o-VUiAa  ot  ^^M 


;i 
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muscle  it  nlses  aoTomion  >nd  atTTi 
ODB  actiDK,  dr»wa  head  back  and  r 
(lisw  hcod  back.  The  rikonVnitri  ai 
iiu;  thef  elevate  the  superior  aogi 
'"     or  the  trapeziaa^  combined  i 


MUSCLES   OF   THE   TBUXK. 


i  lower  aagle  out  aad  np.    Fixed  b 
talcs  race  to  opposite  side;  butli  K.-tin| 
special  autagouiats  of  Ihe  wmtua  m 
I  of  the  scapula  and  couDteiact  the  n 
ith  the  trapezias,  the  srapnla  it 


ithoat  rotution  or  dnwn  hack  and  in.      Tcra  i  .    . 
In>tatc9  Bcapnla;  fixed  at  scapula,  rotates  raised  homerna  in  and  di 
arm.     Laritrimiu  dorti,  fixed  at  humerui.  draws  body  forward  a»  ii 
cmtchcs  or  climbing,  feebly  in  forced  respiration ;  fixed  below,  carries  ele- 
vated arm  down,  back,  and  rotstts  in ;  draws  ahontdcr  down  and  back ;  ia 
nicd  in  swJDimiDg;  keeps  inferior  angle  of  scapula  close  to  chest-wall. 

Berralat  poll,  lup.,  masclo  of  forced  inspiration :  itrratm  poil.  inf.,  mnscia 
of  forced  expiration  iQuBiu  says  of  inspiration,  as  it  holds  the  lower  ribs  fiiad   | 
when  the  diaphragm  tends  to  draw  them  up). 

^Itnii  of  one  side  draw  head  and  neck  bock  and  rotate  face  to  same  ade;  I 
help  keep  head  erect. 
Wliat  are  the  dorsal  and  lumbar  &8Cl»  ? 

The  vrrlrhral  aponniTOtis  represenlfi  the  middle  portion  of  the  miuca- 
lar  sheet  of  the  serrali ;  above,  it  pnasea  beaeath  the  superior  HemluB; 
below,  it  IB  blended  with  the  btt.  dorsi  and  infei^or  semtue,  aud  binds 
down  the  long  extensor  miiBclea.    The  lumbar  apottfiinrng  is  usually   i 
described  in  three  layers,  eocloaing  the  erector  spiuse  and  quad,  lumb^  J 
rum:  its  posterior  layer  is  continuous  with  the  vertebral  aponeuraeiei  ■ 
and  by  it  the  kt.  dorsi  and  inferior  scrratus  are  attached  to  the  vertebnt  'I 
spines. 

(6)  Dap  Lonffiludinrd  Munda, — Lonq  Mdsci.ES. — I.  M.  Saero- 
miiutlu,  p.  n.*  (erector  spinie). — Origin,  lowest  two  or  three  dorsal,  all 
'^1  luralKir  and  sacral  spines,  posterior  fifth  of  ir —  '■■■  -"  ■'■ • 


1 
1 


.  .  niddle  and  OL._. , 

inner  one.  (tpiim/ia  dorsi,  separates  from  the  middle  in  the  upper  dtHBtl 
The  outer  and  middle  portions  subdivide 

Outer  Poniga. 

Sacro-lumbalia  (Ilio^»sIttlis  lam-  ^ 

borum,  p.  n.). 
Aceessotiua  (Ilio-eostalb  d 


mslBsinuB  dorai  (Longiasimus 
[  doiai,  p.  H. ). 

uisvenalis  eervicis  (Longisai- 
J^mus  cervicis,  p.  ii.). 

Kchelo- mastoid  (Longissimus 
r  capitis,  p.  n. ). 


Ccrvicalis  usee D dens  (IlioKMolafii  | 
eervicis,  p.  n.l, 
I  M.  I'lio-oHitiilui  lanihorHTH  (nacro-Iumbalis),  Jivm  outer 
jKtrtion  of  common  mass  info  angles  of  lower  six  or  sever 

J/.  ili'hrmlalU  linml  (aecessorius),  fnim  ribs  into  which  the  preondinf  f 
is  inserted,  but  internal  lo  it,  i«(o  angles  of  the  upper  six  tile  aud  irana.  J 
proa,  of  the  seventh  cerv.  vert. 


^^EaS] 
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'lio-oogtcHa  ctrviak  (cervlcalis  BscendeoB)  conliDuea  the  senesfiwn 
..  of  upper  four  or  five  ribs  inhi  posterior  tnbercles  of  fourth,  fifth, 
sixth  cerr.  trans,  proc 

M.  iongiiaimus  tlorsi  rSaes  from  common  masB,  hae  two  seta  of  ititer- 
tioiis — an  inner  tow  of  round  tendons  into  all  tlie  donul  trans,  proc  and 
huntmr  accessory  proc  ;  an  outer  row  to  the  lowest  nine  or  ten  riba  be- 
tween anulet)  and  taberodties,  and  to  whole  length  of  lumbar  trans,  proc 
and  inCo  uimbar  fascia. 

Sf.  longaminug  cerviaM  (tranfiverealia  cerv. ),  front  highe§t  four  or  five 
dorsal  trans,  proc.  inlo  posterior  tubea-tes  of  trana.  proc.  of  five  cerv. 
vert..  Beeond  to  sixth  inclasive. 

,tf.  ImgiMimua  eaptta  (trachelo-mastoid),  by  four  tendons  frimt  the 
apper  doisai  trans,  proc,,  and^om  articular  proc,  of  the  lower  three  or 
four  cerncal  vert.,  into  the  posterior  margin  of  the  mastoid  process 
acder  the  spteniua  cap.  and  stemo-mastoid.  It  shows  a  tendinous  inter- 
section Dear  ita  iasertion :  It  ia  the  only  muscle  between  the  spleniuH  and 
com  plexus. 

2.  MiueuJi  »pinak»,  spiaous  muscles,  have  an  arched  direction.  {!) 
M.  rpinala  rlomi,  close  inside  the  longissimus  dorsi  and  connected  with 
it ;  origin,  lowest  two  or  three  dorEal  spines  and  from  tendons  pa.'wing 
from  upper  lumbar  spines  to  long,  dorsi ;  intertctl  by  four  to  nine  slips 
into  the  upper  dorsal  sjiines. 

(2)  M.  gpinali»  cen-idg,  inconelant  or  different  on  the  two  sides /rent 
Kg.  nuehie  and  seventh  cerv.  siiine,  and  one  or  two  above  or  below  this ; 
iiaerled  into  spine  of  axis  or  also  into  third  and  fourth  cervical  spines. 

Jf.  tarro-eocrygaa  poitiaia,  or  exltiaor  eoccfmU  (rare),  trom  lower  eud  of 
■KTUin  to  coccyx,  represents  a  strong  eitensoi  of  lower  aiilmabi. 

3.  Jf.  fmnwa-go-gpaiab'i,  a  common  name  for  a  group  all  inclined  in- 
waH  from  transveise  to  spinous  processes. 

(a)  Mm.  Seminpinalfs  (hftlf-Bpioous).— (1)  M.  iemigniuaVui  dorsi,  by 
Gve  or  six  tendons  from  the  trans,  proc.  of  tho  doreal  vert.,  from  the 
sixth  to  the  tenth,  inclusive;  inserted  by  juat  as  many  tendons  into  the 
spiiiea  of  the  upper  four  dorsal  und  lower  two  cervical  vert.  (2)  M.  scmi- 
imVutb*  tmncit,  covered  by  the  eouplexus,  rises  nearly  from  the  inser- 
tion vertebras  of  preceding — via,  upper  five  or  ax  dorsal  trana.  proo. ; 
iiiMrrtrd  into  cervical  spines  from  sccoud  to  iitlh,  inclusivcj  l)eing  lliiokest 
iuti)  the  axis.  (3)  M.  Kfmi^lnaliii  arpitin  (couiplcxus)  naes  by  two  seta 
of  heads:  the  Inner,  or  bicrafrr  cerviein,  rule*  fnim  three  or  four  dorsal 
traiu.  proc.  between  the  second  and  sixth ;  its  superficial  fibres  are  in- 
trrUd  into  the  external  occipital  protuberance  beside  the  lig.  niichte;  its 
deeper  fibres  join  the  external  head.  The  outer  head  rim-K  from  upper 
dor«al  and  lower  three  or  four  cervical  vert^,  on  the  dorsal  and  seventh 
cerv.  from  Irann.  proc-,  on  the  remaining  cerv.  vert,  (fourth,  fifth,  or 
■nh)  by  two  slips  from  each,  one  from  the  posterior  tubercle  of  tlie 
proc,  and  one  from  the  lower  articular  process.  T\i«ett  &««% 
jmn  part  of  the  inner  head,  and  arc  intarlvd.  into  tV&  \titv«  ' 


joi 


\^n.-^H 


mSCt^  ur  TBE  TRCXK. 


I   tk9_    _ 

■  Wck«ra      ___^ , 

km;  bi  honlMr  leponGrov 

, k  one  ;  iBMrrical,  from  ar- 

Boflkeb^kwEmA    TV  MwU»  rase  up  and  in,  to 

i  wto  IW  wfcofa  koKlfc  at  the  ipnw  frota  tbe  last  lumbal  u 
to  UM  liMnk  T«rtdm  abore.  < 


e  Orbso  In  t 


t  liiank  T«rtdm  abore.  otheis  to  those 


L  Jftiifci'ia.— <1)  JfcL  riiimw  Ib^  NaQra  part  of  the  mot- 
,  _j^  ■■  AhmI  wgw^yfcwa  ■pQve4ec  oTa  tians.  proa  (n  latoal 
f  iMt  of  the  seoM  cr  ikM  aptaow  pniMag  abore. 

ilalanw  fcw  troteMwa  iotm  <if  QiiMn),  deven  in  naniber. 
.  BMihr  konaoml,  yhaa  apper  edge  of  a  tnns.  proc.  lo 
f  ibe  hBiMa' 

we  c«mwta«  iiBarBi 

1^  TeiUcal  sets  of  Gbra 

, Ha;  in  the  nrck  tht^  are 

i,  in  the  loias  are  flat  from  sidu  to 

2.  JKm^  JafcrtmaiiMfaifa  (poetnior,  as  tbov  is  abo  an  anterior  set  in 
I  the  iteiA). — In  the  hnnbar  regim)  ibere  are  two  parts— an  mner,  inttr- 
I  tmurrrwtlit  pott,  mtdiatit,  fiim  a  mammillaiy  process  lo  an  aocceeoT}' 
^  or  nuunntilkiv  procefiB  next  above;  an  external,  iutertr.  pott.  httfrnUn, 

between  two  contiguous  trans,  nroe.     In  the  back  the  inner  portion  » 
supplied  b^  the  intertnnsveise  hnunents,  the  outer  portion  bv  the  lev. 
«istaniin ;  in  the  neck  and  np^r  dorsal  re^on  they  are  ^nglc  oaada  bv^ 
tweeo  the  tTana  proc  and  bcnind  the  cerviinl  nerves.  1 

3.  Mm.  iemtorn  rralnnan,  twelve  on  either  side,  rue  from  the  tjp^ 
I  of  the  trans,  proe.  of  the  wventh  oervical  and  upuer  eleven  dorsal  vert. ;  ' 
L  wntintied  eitcm»11y  into  the  external  int«ivnsials.  and  iiiMrrln/  into  the 
W'  outer  surfarc  of  the  rib  belonging  to  the  vertebra  l>clow  that  from  which 
I  it  springs,  between  the  tubetoeity  and  anjcle.  Those  iniisulcs  passing  to 
L  the  ndjaeent  rib  arc  l(v.  cont.  hrrm :  in  the  lower  duisal  region  arc  liev. 
E'  Mat.  lonsi.  wbieli  iins»  over  one  rib. 

I  n.  Short  Mntdrt  of  Rotation  vtrir^Hir  anil  Orrijmt. — Five  on  Caoh 
V  aide;  two  rise  from  the  axis  and  three  from  the  atlas.  1.  JH.  rrctiu  cap- 
MiiipotticiUtniijor.^OriffiH,  spine  of  axis,  upper  hniOer;  iiwrrlnw,  into 
Kjina  below  tho  middle  third  of  the  inferior  curved  line  of  the  ooctpuL 
H^  M.  obliipiut  niji.  inferior,  atmniieet  of  these  muscles. — Ongtm, 
puppet  and  pr>>itrrior  part  of  an^h  of  ans  ( Heiiio) ;  tMertiim,  back  part 
Bat  Inins.  proc.  ..f  ntlas.  3.  M.  mhwoip.  P"*(.  nn'nor.— OiVp'm  poM*- 
mA>T  tu{wi»«  i>r  HtLia ;  intrrtiim.  ifiio  anil  lieneath  inner  tliinl  of  mfaiori 
Lanrved  Uae  of  occiput,  covered  'ptAVi  by  the  miuor  muscle.    4.  MM 
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Miquiu  cap.  saperior. — Origin,  upper  surface  of  trans,  proc  of  atlas; 
inurrtion,  impression  between  oul«r  parts  of  the  occipitul  curved  linea. 
5.  M.  rtctnt  cap.  lateridh. —  Origin,  anterior  surface  of  apex  of  IranB. 
proc.  of  atlas;   passes  nearly  straight  up  to  the  jugular  process  of 

T6e  two  oblique  muacles,  with  the  rect,  cap,  post,  nmi.,  form  the  mbaeripUal 
IriaiigU. 

Saboccipital  muscles  may  be  doabled.  M.  allanio-matlaid,,  rrom  transverse 
proccaa  oE  athu  to  hinder  part  of         '   " 


JVcTEM. — All  tbe  above  baek  maaoles  b;  posterior  primury  brauches  of 

Arlimt.—'The  lonsitndiiial  muscles  extend  the  back  with  a  Tokc  oCSKt-iOO 
paaads:  some  of  the  lower  muscles  mny  depress  the  ribs  aud  aid  in  forced 
expimtiou;  some  of  tbe  upper,  if  fixed  above,  ma;  act  in  forced  iosplratioD. 
The  moscles  of  one  aide  prodoco  lateral  fleiiou  of  the  spinal  calnmn.  The 
eompteznt  aod  (ranaii«-n>-*pii)afi(  rotate  tbe  head  and  spine  to  the  opposite  side. 
Tbs  mrtiM  ffliHur  and  mperior  oUiqKe  chiefly  extend  tbe  head  ;  tbe  rtrtvi  major 
and  inferior  abligiie  rotate  tbe  atlaa  and  skull  on  the  axis  ;  tbe  mnjur  also  ex- 
tends  the  bead.  The  leu.  coitamai  buve  but  little  action  un  the  ribs ;  are  re- 
garded as  mnsclea  of  forced  ioBpiratioD.   The  r«liu  lat.  bends  the  head  to  one 


MUSCLES  AND  FASCLffi  OF  THE  ABDOMEN. 
Describe  the  abdominal  muBcleB  and  fascis. 


I 


ing  to  tunica  abdominalis  of  animals  for  support  of  viscera.  From  iho 
deeper  layer  is  derived  the  sittpaaory  liijawenl  0/  the  peitin ;  its  lower 
nuX^fiiKinnf  Scarpa,  passes  over  Poupart's  ligament  and  ends  iust  be- 
low in  tlic  fnsuia  latji.  Both  layers  pass  over  tlic  spermatic  coru  to  the 
MTDtmn,  become  reddish  and  muscular,  forming  the  darlon.  Tliere  is 
no  (/sg>  f«8cia. 

The  abdmninal  rmitdeg  fill  the  apace  between  the  chest,  lumbar  ver- 
tcbno,  and  pelvis. 

(aj  Vrrtical  Mvtelf*. — 1.  M.  reetv»  abdominis,  separated  from  its  fel- 
low by  the  linea  alba. —  Origin,  cartilages  of  fifth,  sixth,  and  seventh 
ribs,  tuid  usually  bone  of  SftJi,  by  three  slips,  sometimes  from  the  ensi- 
fonn  ;  inntrlioR,  by  two  t«ndons.  the  inner  smaller  one  into  the  front  of 
theqrmpbysiB  pubis,  emssinf;  its  fellow  of  the  opposite  side,  passing  down 
and  out  to  oddaclor  fascia,  down  and  into  fascia  of  {icnisj  the  outer  head 
into  the  pubic  crest  or  space  in  front  of  it  if  the  pyramidalis  is  lacking. 
(Henle  considers  the  insertion  as  below,  as  it  pasaes  into  so  much  mov- 
able fascia. )  The  fibres  are  blemipt«d  by  sijrzag  tendinous  inscriptions, 
the  tliree  most  constant  being  one  nt  the  umbilicns,  one  at  the  lower  end 
of  the  ensiform.  and  one  between  these  two:  if  one  or  two  more  are 
added,  they  are  incomplete  and  below  the  umbilicus.  TVey  4«  TioV  ^«&- 
e  the  whole  thioknefi;  of  tbe  muscle ;  may  extend  urto  vVeXiAwwi! 
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oblique;  ore  not  veetiges  of  ribs,  but  of  the  septa  between  the  original 
vertebral  myotomee. 

Jf.  rccln*  laleraiU  aid.,  1  lach  (3.5  cm.)  broad,  b«tw(>«u  the  eitcnul  and 
iDtema)  uhlique  muiKleti,  from  the  tenth  rib  dawD  ovnr  the  eleventh  to  the 
middle  of  the  iliac  cn'at. 

2.  M.  pi/ramidalis  resis  on  lower  part  of  rectos  inside  its  sheath, 
separated  froin  it  by  a  special  fascia.  On'f/iii,  front  of  pubis  below  in- 
sertion of  outer  tendon  of  rectus,  naaaea  over  the  lower  third  of  ihe 
space  between  the  umbilicus  and  pubis ;  intrrlfd  into  the  linea  alba.  Its 
inner  fibres  are  vertical,  outer  ones  oblique. 

The  helnfat  of  the  muscle  is  variahlE,  unlike  o 
buth  lacking  in  every  fourth  eaie  \  doubled  uu  one 
ing  the  lower  part  of  the  njctus  ia  increased  In  size. 

The  I'mf't  nlba  is  a  fibrous  structure  from  the  eusifonn  to  the  pubis, 


the  umMtcne.  At  the  lower  end  it  passes  in  front  of  the  recti,  and  here 
is  detached  posteriorly  a  band  of  longitudinal  5hKa~adimiiiieulitm 
lineot  uJha;  spr^iog  out  Uiangularly  behind  the  outer  heads  of  tho 
recti.  The  linea  lemibinaris  is  a  narrow  part  of  the  internal  oblique 
aponeuruBia  just  before  it  divides  into  two  layers.  Linett  trantvenx 
oorrespond  to  the  intersections  of  the  rectus. 

(i)'  Tranxcene  Miischi.—l.  M.  ublii/uag  exteniux,  or  descending  oblique, 
muscular  on  the  side,  aponeurotic  in  front. — Origin,  outer  surfaces  and 
lower  borders  of  the  loner  eieht  ribs  {seven,  Uenle]  bv  slips  in  a  serrated 
series,  five  interdigitiiting  with  the  scrratus  magnus,  the  lower  three  with 
the  lat.  dorsi.  from  lumbo-doisal  aponeurosis  connected  with  first  liuahh 
vert  The  slip  froni  the  eighth  rib  is  broadest,  the  others  diminish 
above  and  below  that ;  upper  and  lower  digitations  rise  trom  nma  the 
costal  cartilages,  the  intermediate  ones  at  some  distance  trom  thorn. 

The  fibres  trum  the  lost  two  ribs  pass  nearly  vertically  down  (o  the 
anterior  half  of  the  outtr  lip  of  the  iliac  crest ;  all  the  rest  incline  down 
and  forward  to  the  apom-iiTmix.  This  is  wider  below  than  above,  mecia 
its  fellow  in  the  linca  allia,  is  connected  with  the  costo-zi^hoid  ligament, 
giv«i  oripu  to  the  lowest  fibres  of  tho  nect.  major,  or  is  covered  by  a 
iaseia  derived  from  it ;  below  it  extends  from  the  anterior  superior  spine 
of  the  iliuiu  to  the  spine  of  tlie  pubis  as  a  thickened  border  called 
Ibimart'i  tiganunil. 

The  aponeurosis  ia  perforated  by  a  large  opening  near  the  pubis  for 
the  spermatic  cord  in  the  male  and  rounil  ligament  in  the  female ;  thb 
ia  the  exln-mtl  alnl<imin<il  ring  (annulus  inguinalis  cutnncus.  p.  i*.).  It 
is  oral  or  ulliptical,  1  inch  long,  i  inch  wide  in  the  male,  with  its  base  at 
the  pabic  crest ;  its  ades  are  the  piUiirt  (cms  superius  and  cnia  inlWtna, 
p.  n.);  the  ujiper  or  imifr  is  flat  and  straight,  attached  to  the  anii'rior 
aariace  of  the  pubis,  decussating  with  iu  fellow  or  passing  lo  addnour  J 


I 

I 


[  fascia  and  dorBom  of  ^nis ;  the  btoer  or  erta^uil  is  thin  above,  and 
brlow  IB  formed  by  the  inner  end  of  Poupart'a  lig. ,  attached  to  the  epine 
of  the  pubis. 

The  deepest  fibres  of  Foupart's  IIk-  are  sent  baek  to  the  inner  part  of 
the  ilio-peclineal  line  for  i  inch,  forming  a  layer  called  Gimliernat  «  h'ga- 
mrnl,  presenting  upper  and  lower  surfaces  and  a  concave  margin  toward 
the  femoral  ring  and  vein.  Some  of  the  fibres  ol' Giubemat'a  lig.  or  of 
the  outer  pillar  are  reflected  up  and  in,  under  the  apemiatic  cord,  behind 
the  inner  pillar,  in  tront  of  the  conjoined  tendon,  covering  the  posterior 
wall  of  (he  external  ring,  and  pass  to  the  sheath  of  the  rectus  and  linca 
alba  or  interlace  with  its  opposite :  this  ia  the  rrfiected  Gimheniat't  liga- 
mriil  or  trianffuUtr  Uqam^tt  of  CoUen. 

TrangvcTse  fibres  hmd  logciher  the  oblique  fibres  of  the  aponeurosis, 
and  where  they  cross  the  ring  they  are  called  {nlercobimnur _^rt«.  From 
tbem  a  ibin  membrane  ia  prolonged  upon  the  spermatic  cord,  known  as 
^e  {nterailiimnar  or  sprrrmatie  fatda. 

Generally  the  exi.  oblique  and  Int.  dorsi  leave  a  triangular  spat'e  be- 
tween them  on  the  iliac  crest,  forming  TViV'a  triangle,  where  thirty  or 
fbr^  cases  of  lumbar  hernia  have  been  recorded. 

The  fj-temal  inminat  ligamail  of  Uenle  (lig,  inguinale  eil.)  is  a 
strengtbening  bancTof  fascia  along  the  outer  part  of  Foupart's  Ug.     It 

S rings  from  the  anlerior  superior  spine  by  two  flat  roots  which  form  a 
ort  canal  for  the  external  cutaneous  nerve:  it  runs  transversely,  and  is 
fused  with  the  iliac  fascia  at  the  lower  edge  of  the  est.  obi.  aponeurosis 
■a  far  as  the  crural  arch ;  there  it  passes  over  the  femoral  vessels  and  is 
kiat.  It  receives  fibres  from  the  ext.  obi.  aponeurosis,  and  sends  fibres 
down  to  the  fascia  lata  over  the  sartorius,  so  that  a  su^itlal  section  of  the 
ligament  and  connected  fkscise  is  in  the  form  of  a  St.  Andrew's  cross. 
Tbe  superficial  fascia,  and  with  it  the  skin,  are  attached  tu  the  lijf.  jng. 
eit.,  and  tiirm  the  inguinal  milcia  (fold  of  groin).  Internally  this  liga- 
mont  gives  off  the  intercolumnar  fibres,  and  may  end  in  them  or  in  the 
«rt.  obi.  apon.  or  in  the  lig.  inir.  int. 
2.  JU.  (Mqhu*  lii/ernm.^O>iuni.  i.ticr  Imlf  of  Foupart's  lig.,  ante- 
h.  tiur  two-lhiras  of  middle  ridp-  "i'  iliiM-  in-(  in  mi  lumbar  fascia;  i'mjmt^ 
I'  iMMff  lower  margins  of  cartilaL'i..';  <it'  L.--I  tlnir  rilw,  its  aponeurosia,  and 
*■  hf  fanfoinnl  tmiloii  (with  trau-iMixiliM  anliin-  ..vcr  the  inguinal  canal 
to  the  front  of  the  pubis  and  iiiuer  |>uL't  nl  lli<i-|>eL-l.  line  behind  Oim- 
Iwmat'a  lig.  Tbe  ajiimnini»i»  splits  at  the  outer  border  of  ihe  rectus; 
tbe  anterior  lajer  unites  with  tbe  ext.  obi.  apou.,  the  posterior  with  the 
imnsvcrsalis  apon.j  which  reunite  and  form  the  nlmi/h  of  the  redxit; 
(he  pieterior  layer  is  attached  above  to  tlieensiform,  seventh  and  eighth 
ril>«Bftilnges.  Tliis  division  of  aponeurosis  stops  a  little  above  halfway 
between  the  umbilicus  and  pubis,  and  belnwthis  point  the  int.  obi.  apon. 
and  transverHnlis  apon.  pass  wholly  in  front  of  the  rectus.  This  de- 
ficiency in  the  posterior  wall  of  the  sheath  is  marked  by  a  lunated  edf«, 
Donovc  downwani,  the  semilunar  fuld  of  Ihugtim  ftilven  \Jqm?\»%\\, 
n.);  here  the  rectus  is  separated  from  the  u,\Hloiu'tna.\  eo\AciA»Vj 
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Jtentoneum,  subperitoneal  tissue,  transvetBolis  fftscia,  and  a  thin  con*  1 
nective  tissue  whieh  continues  the  trana.  apon.      (Note  a  differenos  | 


nective 

betweeo  tiiuts.  fosoiu  and  apon.) 

Int.  obi.  musulu  maj  present  a  Sbroni  inBcriptinn  or  cartilaginous  slip  m-  I 
pDsitG  the  tuntli  or  eleventh  rib;  fold  of  Douglas  ia  often  indistinct,  may  M  I 
lacking. 

The  cremuifer  muscle,  peculiar  to  the  male,  is  attached  externally  to  1 
the  inner  ^mrtion  of  Poupart'a  lig.,  and  is  continuous  with  the  int.  obL 
fibres:  its  internal  attachment  (inconHtont)  ia  the  spine  and  creetof  the 
pubis ;  it  descends  in  folda  in  &ont  of  the  spermatic  cord  to  the  level  of    ' 
the  testis,  and  spreads  out  in  a  cremnsla-ic  /axcui.     Some  regard  thu    | 
muscle  as  a  part  of  a  foetal  structure  called  gahemaeulum  tafu.    There 
arc  some  remains  of  it  in  the  female. 

3.  JU.  TraamxrfalU  Ahdomitm-^Origin,  inner  surface  of  (he  lower  ' 
BiK  rib-oartilnges,  int«rdigitattng  with  the  diaphragm,  from  lumbar  trvns.' 
'  proc  bf  a  posterior  aponettrofu,  from  anterior  three-fourths  of  inner  mar- 
gin of  iliac  crest,  outer  third  of  FouMJt's  lig.  This  muscle  oearlj-  sur- 
rourids  the  abdomen,  and  is  insertea  into  the  aiUermr  npaneuronu  and 
conjoined  tendon.  This  apon.  commences  for  the  most  ptut  about  1  inch 
from  the  outer  border  oi  the  rectus  in  the  tinea  Spig^ii  (p.  n.),  hnt 
muscular  fibres  nearly  meet  behind  the  rectus  above :  the  lower  third  of 
this  apon.  passes  in  front  of  the  rectus. 


It  part  of  this  muscle  is 


r  Evince  and  quBd.  lumb. 
3  with  the  triang. 


ined  tendon  frma 


HnsL'lH  may  be  absent ;  m.  puho  Iramm-rialu  beliiiid  a 
illo-pcottneat  line  to  trans,  fascia,  or  upooenrosis. 
Ntrveii. — Supplied  in  general  ■>;  lower  jntercostnl  n.;  int.  obi.  and  traos- 

SQisalis  also  b^  illo-hypogutric  and  llio-ingniual  n. ;  oromulcr  by  genital 
nuich  of  genito-craial  □. 

AeHent.—Vfmi  thonx,  viscera,  or  vertebral  column ;  pelvisnnd  thorax  fixed, 
they  aid  vemiling,  erpultim  of  firtat,  fmet*,  and  Hrinr;  vertebral  col.  fixed,  thc^  J 
raise  diaphragm  by  pressing  np.  viscera,  and  so  aid  itfpirafion ,-  frt  Vutnui  HS 
^nt  or  Utctnlly,  or  rotate  it  if  vert  col.  be  not  fixed;  thoiai  Sxod,  drak  ^ 
pthU  ill  climbing,    ryi^mi't'lca  mako  linn  alba  tenae. 

L  lilNma  FASOI.^  OF  THE  ABDOMEN. 

W^  The  trantvfi'imlie  fascio  covers  ilio  iimcr  surface  of  that  muscle,  and  ] 
fe  continued  upon  the  under  surface  of  the  diaphragm :  along  the  inner  i 
margin  of  the  iliac  crest  it  is  attached  to  periosteum ;  for  about  2  'iDches  1 
internal  to  the  ant.  sup.  iliac  spine  it  is  attached  to  the  Wk  of  PoUMrt'a  J 
''~  and  iliac  fascia ;  next  internally  it  pnates  down  over  the  fcmoru  m-  I 
.  as  the  anterior  portion  uf  their  aheatii:  as  it  passes  under  Pouput'ifl 
it  \b  sCrenelbencd  by  the  de^i  crurnliin-h  (arous  cruralis).  n  iMuid  nf  f 
■rtfla  inio  the  pubic  spmeandiUo-pectinoBl  line' behind  the  a 


lig.  a 
aelsa 
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F  jpiaed  Undon :  it  indndes  beoeath  it,  between  the  femoral  veiu  iind 
Gimberaat's  \ig.,  tfae/emoruf  ring,  throueh  which  a  remorsl  hernia  may 

Halfway  between  the  ant.  sup,  iliac  spine  and  ^'mpbysis  pubis  is  the 
internal  abdomhial  Ttng  {annuluB  inpjinalis  abdomiDaTiH,  p.  n. ) :  its  lower 
edue  is  vertically  i  inch  |a  mm.)  above  Poupart's  lig.  aud  \\  inches  (4 
ii>  h  I'm. )  from  ine  ucter  ring. 

From  the  inner  end  uf  the  ilio-pectineal  line  fibres  of  tranereTsalia 
fascia  «o  in  two  directions — outward,  beneath  the  internal  ring  and 
paralleTwith  Poiiport'E  lig.,  the  lig.  inffjiinale  int.  tatfralr.;  upward,  on 
the  inner  side  of  the  ring  as  the  Ho.  vig.  int.  mfdiale  (outer  and  inner 
parts  of  iol^roal  insuinal  ligament).  These  two  form  a  blunt  angle. 
limiting  the  internal  ring  below  and  intemally.  From  the  margin  of 
the  rin^  is  prolonged  tne  delicate  iiifimdilnili/orm  /aean  (processus 
vB^naiis  fascise  trans.)  The  ring  is  the  entrance  into  tbis  process,  the 
lower  sharp  border  of  which  is  the  plioa  semilimarii  fama:  trajis.  (&•-_■ 
quentlv  lacking).  j^t 

In  tiie  region  of  the  umbilicus  are  strengthening  fibres  covering  tlH^| 
oMitet«ted  umbilical  vein  =/atcia  Iranivennb'a  imthilicallt.  _  '^B 

The  iliac  fima  covers  the  ilick-peoas  muscle^  stretched  from  the  iliitc  * 
crest  to  the  iliac  portion  of  the  ilio-pect.  line :  it  is  continued  np  on  the 
peOBf,  attached  to  the  sacrum,  invertcbral  disks,  internal  arched  (igament 
of  diaphragm,  and  externally  to  ilio-lumbar  ligament  (ant.  layer  of  lumbar 
&scia).  Below  it  passes  beneath  the  femoral  vessels,  forming  ibe  hinder 
part  of  the  femoral  sheath :  outside  the  vessels  it  ubites  with  the  trans- 
Teraalis  fascia  on  Poapart'a  ligament  and  with  the  est.  ing.  lie.,  which 
prolongs  it  to  the  fascia  lata  (iliac  portion] ;  intemally  it  joins  the  pubio 
portion  of  the  fascia  kla.  A  strong  hand  is  attacbed  to  the  itio-pect 
eminence  between  the  psoas  and  pectincus,  called  tbe  ilio-peet.  hg. 

Describe  the  £ucin  of  the  perineum  and  pelvlB. 

Fatarr  of  Pfriiiciim,  SuperfidaL — In  tbe  anterior  half  of  the  peri- 
neum, continuous  with  the  darlos,  is  the  superficial  perineal  foKia,  or 
ftua'a  of  Coilfii,  bound  to  the  ischio-pubio  rami  as  far  back  as  ibe  iBchial 
taberOBides:  on  a  line  from  this  tuberosity  to  the  central  point  of  tbe 
pennoum  it  turns  round  the  transversus  perinei  muscle  and  becomes 
deep  perineal  fascia.  There  is  an  incomplete  median  scplum,  so  that 
eitrsviiaated  urine  distends  one  side  of  the  scrolnm  beneath  the  dartos, 
then  penetrates  to  the  otiier  side,  then  to  the  front  of  the  abdomen  be- 
neath the  superficial  fascia,  but  does  not  pass  to  the  posterior  half  of  the 
Srioeum  nor  down  upon  the  thighs.  Budi'r  fascia  is  the  continuation 
rward  of  Colles'  fascia,  investing  tbe  penis  as  far  as  tbe  glans,  contin- 
uous with  the  dartos,  and  directing  the  urine  as  already  staled, 

The  ^vp  pTineai  or  milmuhie  faneia  or  triaiigiilnr  ligament  of  the 
urnhra  is  stretched  across  the  subpubic  arch  on  the  deep  surface  of  tbe 
crura  »nd  bulb,  and  consists  of  two  layers:  the  in/rrior  \k5«(  etifttvift 
h«ck  to  the  central  point  of  the  pcriaeum,  attached  to  xW  \wsV\tv\i'^'i 


'150  MUSCLES  OF  THE  TBTINK. 

rami,  connected  at  its  base  with  the  other  layer,  and  contiauous  with  thai 
Kcurved  marj^a  of  the  auperfidal  perinea]  fuacio.  The  tmrupertr  %;  ■ 
of  the  pelvu  IS  connected  with  this  lajer,  and  meeting  from  below  toftl 
aruuato  pahic  lig.  (sub])abic)  forms  an  aperture  for  the  dursd  vein  of  tha  1 
penis.  This  layer  is  perforated  by  the  urethra,  arteries  of  the  bulb  and  I 
of  the  corpora  cavernosa.  Between  the  two  Uyeis  of  the  triangular  I 
ligament  are  the  membranous  portion  of  the  urethra,  the  coiutnct<~~ 
urethnB,  Cowper's  gknds,  pudio  veaads,  and  dorsal  nerves  of  penis. 

The  superiur  (deep)  layer  coDUSts  of  right  and  left  lateral  halves,  sep*-  J 

rated  in  the  middle  line  fav  the  urethra  close  to  the  prostate,  and  ouo-  1 

tinuoos  on  each  ^de  with  the  faacia  covering  the  obt.  int.  muscle.    Tha  I 

levator  ani  is  between  this  Ujer  and  the  recto-vesical  fuscia.  1 

I      fbtdtt  rf  tkt  Pehu. — This  consists  of  two  parte,  obturator  and  recto-  1 

I  'Tcocal  fascia.  J 

The  ol,t»ratorJiucia  oovetv  the  inner  surface  of  the  obturator  intemoa  J 
muscle ;  it  is  attached  to  the  iliac  portion  of  the  ilio-pect.  line,  to  tht  m 
body  of  the  pubis,  to  (he  great  sacro-acialic  notch  and  great  BacTO-B(»- 1 
atic  Ugament,  and  upper  edge  of  obturator  membrane;  below  it  joioca 
the  falciform  oroccss  of  the  great  sacro-sciatic  ligament  and  bounils  thtl 
iadiio-rectal  tussa  estemally.  Near  its  upper  margin  it  gives  off  th«  1 
annl  /atciii.  which  covets  the  lev.  ani  estemally  anif  bouniis  the  iwhio-  ' 
rectal  fossa  internally. 

The  /tmcia  of  tht  ftffri/ormis  Is  continued  back  from  the  obturator  in 
front  of  the  pyrifurmia  muscle  and  sacral  plexus. 

The  recto-vaacnl  fiuda  is  attached  in  front  to  the  back  of  the  pubis, 
and  laterally  separates  from  the  obturator  fascia  along  a  curved  line  from 
the  upiier  part  of  the  obtutntor  foramen  to  the  ischial  enine:  this  is  the 
posterior  part  of  the  lolu'te  line  which  extends  from  Ine  pubis  to  the 
ischial  spme.  This  fascia,  covering  the  upper  surface  of  the  lev.  an! 
muscle,  passes  to  the  proetategland,  bladder,  rectum,  and  from  side  to 
side  across  the  median  line.  The  part  to  the  prostate  and  npck  of  blad- 
der from  the  pubis  consists  largely  of  involuntai;  muscular  fibres,  the 
anterior  trot  liffoments  of  fhe  IJadaer,  or  pubo-prot/otic  lipam^nfii;  out- 
side  ihcm  are  the  literal  true  lif/amfiiU,  and  the  part  goin^  to  the  reo-  | 
turn  is  the  Ug.  of  the  rtctjntt.  "flie  anterior  part  of  the  fascia  meets  the  J 
bladder  along  its  junction  with  the  prostate,  and  divides  into  two  layers: 
the  upper  (ascending)  unites  with  the  moscular  coat  of  the  bUdder.  and 
is  attached  just  outside  the  vesioulae  seminalos ;  the  inferior  layer  (de- 
Mending)  forms  the  sheath  of  the  prostate,  and  at  its  apex  is  continued 
into  the  upper  layer  of  the  triangular  ligament;  it  also  passes  between 
the  bladder  and  rectum  and  forms  the  front  of  the  sheath  of  the  lall«r.  . 
The  vagina  receives  the  rectovesical  fascia  in  a  manner  similar  to  tba  J 
prostate, 

Sesetibe  the  moscles  of  ths  perineum. 
Two  gronps— anal  and  gcnito-urinarj-,  with  a  superficial  and  deep  sbI  ] 
Bn  Ct»oh. 


1 
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ilLsCLli-.    ur    lllE    PERDJBUM. 

I   A.   In  the  Mak.—(a)  Anal  Jatisffh».—i:]ie  iiirerna/ oT  circuUir  ijAt 
.-T  is  a  ihicE  ring  of  unstriped  muscle  continuous  with  the  circular  fit 
'  of  the  rectum. 

Tbo  exifrnnl  rphincter,  I  inch  in  depth,  is  elliptical,  atuched  by  a 
small  tcndoD  to  the  coccyx,  enulosra  the  anus,  and  superficial  fibres  end 
in  skin ;  some  dccussalc  across  the  median  line ;  a  tew  deep  ones  axe 
continuous  truni  side  to  side,  but  a,  large  part  blend  with  the  muscles 
ai  the  "central  point." 

The  oentml  vonil  of  the  prrinevm  is  the  median  part  of  a  tendinowr] 
septum  in  which  several  mti^cles  meet :  it  ia  1  inch  in  front  of  the  anus^ 
benind  the  bulb  of  the  urethra;  may  be  absent. 

Thb/n'ator  airi  rises ^ront  the  pubic  body,  adherent  to  and  between 
the  obt  and  reclo-vesica!  faacise.  from  the  "white  line,"  spine  of  the 
ischium,  and  upper  layer  of  trianguhkr  ligament.  The  hinder  fibres  tJaas 
down  and  in  to  the  coccyx.  The  foremost  run  almost  directly  back  to 
the  "central  point,"  the  intervening  ones  to  the  lower  end  of  the  rec- 
tum and  median  aponeurosis  between  coccys  and  anus,  common  to  the 
two  musoles. 

This  muKle  is  divided  by  a  deft  juat  bclnw  tbo  obliirator  canal  into  two 
puU:  the  8iit«rlor  puia^oaccggeiu  (Savage)  i»  alone  connected  with  tlie  rec- 
tam :  its  oatet  fibres  pas  over  the  side  of  tbo  prostate,  cniitinae  the  est. 
■[itiiDCl«r  Dpward,  unite  with  Its  fellow  behind  the  bowel,  and  are  inaerted 
into  the  coccyx;  the  inner  fibres  pass  bvtwMU  thp  two  sphiuclnra  and  join 
the  lon^tudinal  fibres  of  the  rectum  and  decussate  in  frunt  of  the  anus.  The 
hinder  part  of  the  muscle,  iachio-coresaeHi  (Henle),  pasum  from  the  petviq 
Gucia  and  ischial  spine  to  the  maricin  of  the  coccyx  and  median  spoDenrosi^ 

The  coctT/ffou,  or  levator  eoce^gma,  nVx  by  ils  apes  from  the  ischid 
spine  and  obtnrator  fascia,  and  is  interUd  byita  base  into  the  margin  of' 
t£e  coccyx  and  lower  part  of  the  sacrum.  This  with  the  above  muscle, 
on  both  sides,  constitute  the  pdmc  diapheagm. 


•crygii,  Trom  anterior  surface  of  s> 


V  to  anterior  surface  of  coccyx. 

{h)  Gaiito-urinary  Mtades. — Three  on  each  side  and  a  central  d( 

TntnMversia  Perlnei. —  Origin,  ischial  tuberosity  passes  forward  a 
manl  to  unite  with  its  fellow,  tbe  external  sphincter,  and  bulbo-cave 
ins  at  the  "central  point." 

imposed  of  several  slips. 

Iirkio-cavrTBOtja,  or  Ertclor  Fenia.  —  Ori'rin,  inner  part  of  tubenwW 
I  ramus  of  ischium,  behind  and  on  each  side  of  the  attachment  of 
s  jvenie:  its  tendon  spreads  over  the  cms,  and  is  %hmt(«1  \n\fl  'Cm 
-T  and  under  udes  of  that  body  at  its  fore  part. 
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Houston  dpncribea  the  m.  anapretimr  renie  dariala  jienii,  riainc  id  front  t>t  tlic 
ctua  and  erector  peiiU,  wid  joiuing  ila  fellow  above  dorsttl  vein  ;  H  is  wiOi  Ai-- 
velopcd  iu  the  dog. 

BvHto-cai^emotiis,  or  anculator  nrinee,  uniles  with  its  fellow  in  a  median 
raph£  continued  forward  from  the  "  oentral  point."  the  two  covering  the 


bmb  nnd  port  of  the  uorpus  spoDKioSDin.  lis  fibres  aBcDod  from  the 
'Hph^  and  end  on  the  dorsum  of  t£e  corpus  apone.  by  joining  its  fellow ; 
Lt  the  fore  part  some  pass  to  the  outer  aide  of  the  corpus  caveraogum 


The  above  three  muscles  and  enclosed  Irian^Iar  space  are  between 
the  superficial  and  deep  perineal  fascise — i,  t.  below  the  lower  layer  of 
the  triangular  ligament. 

The  constrictor  or  eompresxor  urelhrte  rite*  from  the  iscbio- pubic  nuni. 
from  the  two  layers  of  the  triangular  ligaraeut.  between  which  it  is 
placed,  and  surrounds  the  membranous  portion  of  the  urethra,  forming 
a  kind  of  sphincter.  A  median  raphe  sometimes  divides  tlie  muscle.  Its 
hindermoat  fibres  have  been  descnbed  as  the  trans,  perinei  profundun. 

Most  of  tlie  llbres  pitaH  tnosverBety,  others  obliquely,  others  circalarly 
aroand  the  urethra,  and  ou  the  Infiirior  snrface  is  a  laugitudinal  alip  from  (be 
base  to  the  apex  of  the  triaaguUr  ligameiit. 

Weitrei.— Eitemal  aphincter  by  fourth  sacral  and  inf.  hemorrhoidal  of 
pi]d)c:lov.  aiii  by  fourth  sacral  and  perineal  braDch  of  pudici  coccygeua  by 
loDrth  aacrul ;  the  three  siiperScial  geu.-uriunry  muacles  by  the  perineal 
brauch  of  tlie  pudic ;  constrictor  UTethne  by  dorsal  nerve  of  penis. 

Actiov'.^M.  tphineltr  wholly  involantaty,  extern^  usually  involuntary, 
but  made  firmer  by  aet  of  will ;  Im.  mt  and  eoccyijnu  snpport  and  raise  floor 
of  pelvU.  and  thus  have  to  do  with  forced  expiration ;  the  levator  ^so  assists 
in  emptying  the  lower  rectum,  raising  and  eipnuding  ita  aperture,  but  some 
of  its  fibres  act  with  the  ext.  sphincter  in  closing  the  anun;  (he  Irmuwrrifli 
the"Gentral  poiul  "  and  give  snpport  to  the  (^acnlator  muscles;  the  im 

eavtrUDti  Comprtaa  the  cms  and  help  prodnceand  mi^ntain  the  en^lio 

thopeuis;  the  tnZto-MBmuui  forcibly  ^ect  fluid  mostly  voluntarily  at  the  end 
Of  mlotnrltion,inTolnntarily  iu  the  emission  of  semen;  they  also  are  supposed 
to  aid  erection  of  penis ;  tlie  eontlrictar  iirtthrK  assists  the  bulbo-cavemoal  In 
oleariug  the  urethra  and  enute  penis  {Uenlel- 

B.  /n  ihe/rmalet  the  tranivergus  perinei,  er(.  gphtjidcr,  lev,  ant,  i 
tor  clilorlda,  (ischio-cavemoeua)  correspond  to  similar  muscles  of  the 
male,  the  sjihiiider  imgiiio'  to  the  bulbo-cavemoai.  The  eonttn'rtor  urr- 
thro-  is  the  trans,  pernioi  profundus,  and  dillen  from  that  of  the  male 

by  being  ilividcd  iuto  lateral  hnlves  by  the  vagina. 

]>aacTibe  the  diapbragm  or  midriff. 

K partition  between  the  abdomea  and  thorax,  rising  by  muscular  fibres 
•IfAral,  costal,  and  sternal  portions. 


4 


^ 
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The  crura,  or  pillan  of  the  vertebrxl  portion,  connected  with  the  not.  I 
common  hg.,  rise  from  the  bodii^  aiiU  intervertebral  subs,  of  the  lumbar  I 
vertebrae,  the  right  from  the  secotitl,  tliird,  and  fourth,  tlje  left  from  the  I 
second  and  third;  tbey  arch  over  the  aorta  from  right  to  letl,  and  meet  J 
behind  it  from  letl  to  ri^ht.  The  miuKular  fibres  from  them  form  a  J 
fipui«  8,  leaving  an  opening  for  the  <esophagus.  The  ititeriiol  iirc/tfd  | 
llji'imeat  passes  over  the  psoas  muscle  from  the  oul£r  side  of  the  first 
lumbar  body  to  the  aecoua  trans,  proc.    The  external  archil  ligament 

Ciuses  over  the  quad,  lumbomm  from  the  second  trans,  proc.  to  the 
iHt  rib ;  they  are  the  upper  murgiaa  of  fascia  covering  tboGC  muscles : 
an  arched  ligament  may  pass  over  both  muscles ;  muscular  fibres  ot 
the  draphracm  rise  from  both. 

'Yhe  m»tal  poTlioH  rises  frum  the  tower  sis  cartilages,  interdijniating 
with  the  transverealis  abd,  Tlie  sleniiil  pnrlioH  is  very  short — a  single 
muscular  slip,  sometjiues  two,  from  the  ensiform  cartilage. 

The  central  ttndon,  trefoil,  forms  the  highest  part,  convex. in  front, 
concave  behind ;  bsa  three  lobes,  the  right  being  the  largest,  the  left  the 
smallest ;  the  tendinous  fibres  are  interwoven  in  cvcr^  direction. 

There  are  three  fiimmma:  the  hiatwt  aortwus,  m  front  of  the  first 
lumbar,  transmitting  the  aorta,  thoracic  dnot,  and  vena  azygos  mag. ;  the 
.  /oramrn/or  tlie  atophagxtg,  opiwsite  tenth  dorsal  vert.,  entirely  sur- 
rounded by  muscle,  oval,  tramanits  cesophagus,  pneumogastric  nerves, 
and  branches  of  the  coronarj"  artery;  the /br(iin«i  quadratiim  for  vena 
cava  is  in  the  highest  part  ot  the  central  tendon,  at  level  of  disk  between 
the  eightfa  and  ninth  doisal  vert. ;  its  sides  are  firmly  attached  to  the 
vein.     A  atomo-diaphra^atic  ligament  passes  to  this  foramen. 

Smidl  fnriimma  are  in  the  crura  for  splanchnics  on  both  nidea,  for 
small  nxygos  vein  on  left  side :  the  sj'mpHtbetic  cord  perforates  the  eras 
or  passes  under  the  internal  arched  ligament. 

There  are /our  (CTwAp/uffn.-  (llbetween  coetal  and  vertebral  portions 
near  quad.  luoib.;  (2)  between  costal  and  sternal  porlions  =  I<arrey'B 
spacea;  (3)  tesophageal  opening;  (4)  where  sympatbetic  cords  pierqa 
crura.  I^etl  side,  as  a  whole,  is  tbe  weaker:  at  Larrey's  space  is  peri- 
toneum below,  then  ureokr  tissue,  then  pericardium  on  left  aide  and 
pleura  on  right  side. 

Highest  point  of  disphrajnn  on  right  side  in  dead  body  is  level  of 
fifth  rib-cartilnge  with  stenium;  on  left  side  of  sinth  cartilage  with 
sternum  (Quaiu) ;  mid'portion  is  fiat,  supports  the  heart,  and  is  neariy 
immovable,  A  considerable  extent  of  origin  of  diaphragm  is  in  contact 
with  the  thoracic  wall. 

Rtlatinm  are,  obove,  pleune  and  pericardium,  lungs,  and  heart ;  below, 
peritoneum,  liver,  stomach,  pancreas,  spleen,  and  kidne^-s. 

Xmti, — rbreplca,  lower  iiitercoatals,  and  Hj-iopathetic. 

Aetionn. — By  its  contraction  and  descent  tbe  viscera  a 
tbor&x  loDgtIieDed:  It  elevates  tbe  ribs  wbeii  its  vsult 
abdominal  vlKcra:    its  anlcrlor  Gbre< 


I 


^  pnshed  down  and  M 
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MUSCLES  AND  FASCUE  OF  THE  BREAST. 
SeBcilbe  the  breast  muscles  and  fascin. 

FoKia  of  Pcclnml  Renioa, — Siipfr/ifiiil  coDtains  ihe  maniiiuir}'  gland, 
Bending  §cpt,a  into  it  and siippoiting  it  The  deep/tucia  is  ihin :  a  pan 
of  it  is  the  pfaln-comcoid  metiibraur.  behind  the  pect.  m^or;  this  en- 
sheathes  the  aubdavius,  and  iu  jjoatetior  layer  blends  wilh  the  shcolh 
of  the  axillary  vessels.  The  anterior  layer  from  the  ooracoid  to  the  first 
rib  nnuf  be  called  the  eotto-eoraeoid  ligamait :  it  is  prolonged  dovn,  in- 
vests tne  pect  minor,  and  merges  into  the  axilhtry  fascia  at  the  border 
of  the  pcot.  m^or.  The  axillary /atcia  stretcheB  between  the  two  folds 
of  the  axilla,  and  is  continuous  with  the  sheath  of  the  yeasela  and  apo- 
1  neurosis  of  ami, 
I  a.  Superficial  Breast-mii»eie». 

These  miiBcles  converge  to  their  insertion  into  the  upper  extremity 
and  its  ^dle:  the  deep  ones  belong  to  the  bones  of  the  trunk,  and  are 
in  three  InyeiB  like  the  transverse  ones  of  the  abdominal  wuU. 

First  Layer. — M.  pedoralie  nui/or,  two  portions,  daviatlar  and 
tterno-cfiflnl :  the  clavicular  portion  risai  from  the  inner  half  of  the 
anterior  surface  of  the  clavicle  and  stemo-clavicular  capsule,  the  stemo- 
cofital  froin  the  sternum  (superficial  part,  Henle),  and  upper  six  rib- 
cartilages  (deep  partj  Henlel  and  from  anterior  sheath  of  rectus  and 
ext.  obi.  apon.  The  fibres  converge  to  be  intfrted  by  two  tendons,  united 
along  the  lower  margin,  into  the  external  bicipital  ridge:  the  elavicolar 
and  upper  stcmo-costsl  parts  fomi  one  tendon  with  straight  fibres:  the 
lower  stemo-coslal  part  twists  so  that  its  lowest  fibres  are  inserted  highest 
up ;  a  bursa  separates  this  Irom  the  other  anterior  tendon.  This  no3l«~ 
nor  layer  also  gives  off  three  expansions— one  over  the  biceps  tendon  to 
the  capBole  of  the  shouldur-joint,  one  lining  the  bicipital  groove,  and  oaa 
to  the  fitscia  of  the  arm. 

Varittlite  iu  extent  of  oriicin  and  scparatioa  of  heads.  Jf.  ekondra-ep^r^ 
Mtarit,  Amu  one  or  two  rib-cartilages  below  pect.  m^,,  or  from  it  or  fruia 
eat.  obi.  apon,  to  fascia  of  arm,  interual  jut«rmu»culiir  Heptttm,  or  inner  ppi- 
condylH.  if.  ilemalit  hrulamn  lits  on  pect.  m^J,  parallel  to  Blt^rouni ;  pgnnrr 
Ilrotn  sheath  of  rectus  or  third  to  seventh  cartilages  to  uterao. mastoid.  l« 
upper  cartilaiccB,  lo  Btemam  or  pect,  ntaj.     If  two  Bre  present,  they  mmj 


I 


I 


IS  the  □ 


inahrimn. 


SECOVDhiYER.— I.  M.  mlKlamiiji,  ._   . 

surface  of  the  clavicle  and  recess  between  the  conoid  and  irapesoid  liga- 

ments;  insfrted  into  junction  of  fiist  rib  with  its  cutilagc  between  fitnts 

^^R  of  costo-olaviculsr  ligament 

1^   Ha? 


Ka;  he  attached  to  coracoid,  and  not  to  olavlclBiOt  to  both,  or  in  uspula.  u 
■laino-nMpuJdru  ;  m.  iltr*o-elaritmlarU  aafinii  from  mauubrluni :  if  both  ar« 

'  a  digastric  iHitrelaviatlar  muscle  may  cotiuiwt  them  acruas  the  maan- 

Another  variety  of  this  is  n.  mpraclaTumlarit,  from  uppw  otge  of 

labrina.  either  anteriorly  ot  postorlQilj.  behind  stemo-maatold  U>  upper 
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aarbets  of  clHVide  ( 1  in  SO),    Thvr 


may  lie  the 


2.  Jf.  jmioralu  minor  from  ihree  ribs  near  iheir  cartilace.s.  ugTially  I 
third,  lourtb,  an<l  fifth,  often  seconij,  third,  and  fourth  or  tiHh,  and  froin  I 
iDteruostal  aponeurosca:  iTacrtiou,  ioaer  border  and  iiptier  surlace  of  I 
coracoid ;  a  bursa  is  uader  its  insertion  (1  in  44)  cases). 


the  tntucle:  its  iiisertiim  toltj  be  I 


Ekch  eoslBl  origin  may  renwin  separate 

entitlnuitd  into  the  ut)eule  and  great  tube) . . 

nonuBlly  by  tbe  canco-bumeral  ligaiueut.     Abaeni<e 
ftniorntin  minimiui  (ran!),  from  first  cmIaI  cartilage  to  cunuwid. 

Thiro  \^ye&.—M.  Kiratu*  anticax,  p.  i:  (dcrralUB  tna^Tins),  placed 
between  ribs  and  scapula.  Origin,  first  eight  or  nine  rite  hy  as  many 
slips;  tbe  first  slip  is  attached  to  two  ribs;  uinertifm,  posterior  border 
of  scanula  and  into  the  flat  surfaces  at  upper  and  lower  angles,  not  in 
llie  subscapular  fossa.  There  are  three  sets  of  fibres:  (1)  first  digita- 
tioD,  from  Si^t  and  second  ribe,  passes  up  lo  flat  area  at  upper  angle; 
{.'^1  second  and  third  digilAtioiui,  from  second  and  third  ribs,  pass  down 
in  a  thin  triangular  layer  to  the  whole  line  between  the  upjjer  and  lower 
aniirles;  (.1)  the  remaining  five  or  six  digitations  converge,  some  up  and- 
flome  down,  to  the  flat  euriiice  in  front  of  the  lower  angle. 


1  tontb  rib;  lower  diKitatious  orslip  from  first  rib  »b- 
nitb  Ici-ulor  Ecajiulv,  as  i«  tbe  cnae  Id  many  mammals, 
u  upper  augle  or  scapula  or  between  tbe  serratus  and 


VarieHa.—SVip  Troi 
KDt:  may  be  united 
Hay  be  a  bur«a  at  t) 
cbuM-waU. 

Uma. — The  pcctoralts  m^jnr  by  the  two  aatctior  thonuiira ;  tbe  minor  by 
Ihr  Idi.  ant.  tborscic  d.;  tbe  sabciavins  by  the  flrth  and  siilb  cervical]  ser- 
latus  SDticiu  by  the  [wstcrior  tboiscic,  upper  division  by  Bftb  c.,  middle  by 
tilth  c.  (often  fifth  c.  alsul,  lower  by  eiith  aud  seventh  c. 

AeHost. — Ptet,  tiajoF. 


Arm  SI  SId(. 

Pint   part  of  muscle 

draws  arm  ap  and 


to90». 


Arm  Raited  Kich. 

Draws    arm     forward    to 

horizontal,  and  uu  far- 


SkIddiI  part  of  muscle        Draws  arm  down,  In.        Adducts,  draws  iluwi 


It  auists  [he  lat.  doisi  in  addnction,  opposes  it  in  Beiion ;  lowest  fibres  b»> 
beat  adductors;  succeeding  ones  draw  forward;  nscd  in  swimming.  Fixed 
above  the  neetorales,  draw  body  forward:  tbe  m^or  dix?s  uot  draw  up  the 
Kb*,  the  minor  does  not  acem  to.  bo  that  they  have  no  inspiratory  setion. 

The  imhdanHt  dcpreiHes  elavlrle  or  gteadiee  it :  may  act  in  inspiration ;  su])- 
potta  ilemo-clavicular  joint.  The  !>«(.  isiiior  draws  coracoid  down  and  for- 
ward, depi«asea  ahonlder,  throws  lower  angle  of  ecapuln  backward,  acts  witb 
UvatoT  and  rhomboidei  in  rotating  scapnia,  Tbe  xcapula  is  xluag  by  tbe  icr- 
rsliM  wmftm  and  rhomboldei,  is  kept  in  equilibrinm  by  them',  'kmcT  voANon 
of  MimtDs,  combined  witb  ttapcxl  OS,  rotates  scapula  ouut  axwTwu\Vaviv>r 
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ri or -angle  nod  elevates  shnnlder;  iippor  fibres  brinf;  sapnln  forwunl  uid 
down,  assisted  by  pert,  minor ;  whnle  muscle  brings  scapalft  Torward,  acta  in 
all  movements  uf  poshing,  keeps  scapula  pressed  to  ribs;  or  no  importaiirr  in 
nepftation ;  middle  Gbics  oaljr  might  pulJ  ribs  down. 

■  6,   Deep  Breast-tmuclet. 

First  Later.— J/in.  mtircogtaJa  fxtenii,  thicker  behind  than  in 
front,  are  directed  obliquely  downward  and  forward  between  the  bordera 
of  two  ribs:  tbe.v  extend  hom  tlie  tuberoeities  to  iho  outer  ends  of  the 
cartilages,  not  quite  reuching  ibem  above,  but  continued  &long  their  bor- 
dera  in  the  lower  two  spacee.  They  are  continued  to  ll 
anterior  inler<io*taI  aponeurovx  or  hgg.  intercoslalia  ext. 


Second  Later. — Mm.  interaMaln  inta-ni,  thicker  in  front,  inclina 
down  and  tuck,  but  less  obliqnel;  tfann  the  external  set :  are  attached  to 
the  inner  surfaces  of  two  riw.  Anteriorly  they  reach  the  atcniiuu,  and 
the  last  two  are  continuous  with  the  int.  ohL  muscle;  jxiateriorly  they 

So  to  the  angles  or  a  Utile  beyond.  Their  deficiency  behind  is  supplied 
y  the  pott.  infercotL  itpon.,  which  mer^e  on  one  mde  into  the  ani. 
cost. -trans,  lig.,  and  on  the  other  into  a  tbin  fasda  between  the  muscles. 
Third  Later. — Mm.  TVaruvmii  Thoracis. — 1.  M.  traiu.  thnroeit 
posterior  (subcostal  muscles)  are  small  slips  on  inner  aspect  of  thomx, 
connected  with  int.  iutereostala  near  angles  of  ribs;  run  in  same  direc- 
tion ns  Int  intereost..  and  extend  over  one  or  two  spaces;  origiat,  reach 
from  twelllb  rib  to  third ;  inaertioiui,  from  tenth  to  seoond. 

2.  M.  TraiatKraui  Thoracis  Ant.  (triangularis  stemi).— Muscular  and, 
tendinous  fibree  behind  the  costal  cartilages  rise  from  enaifonn.  bi 
part  of  sternum,  and  cart,  of  lower  Iwo  or  three  true  ribs;  fibres  , 
up  and  out ;  lowest  arc  horixontat,  middle  oblique,  and  upper  ones  neai 
vertical ;  inserted  to  inner  surfaoes  aiid  lower  bonJers  of  sixth  to  seooL^ 
oostal  cartilages,  inclusive.     It  is  a  continuation  upward  of  the  tnuiR. 
abd.  muscle ;  may  be  lacking  on  one  or  both  aides. 

ilTiBTM. — All  by  intercostal  n. 

Actiatu. — CiMtal  and  diaphragmatic  respiration  are  normally  combing :  tin  4 
thorax  is  iacrenaed  antom-posteriorlj  by  a  Tarward  mav^ment  of  the  sicmnia.  I 
tntnsverwly  by  ekvntioa  and  evortion  of  ribs,  vertically  by  deBoent  of  dia>  J 
phtagm  ;  exlennion  of  the  vertebral  colamn  is  aliu  an  agent.  There  art  Ifanv  I 
views  as  to  action  of  the  iiitercostals ;  Hambericer's,  that  the  sitprnal  cIcraM  fl 
and  internal  depress  the  ribs  ;  Hutchinson's,  that  the  exlemal  and  antfrior  J 
iwrla  of  tho  interual  clevatt,  and  the  rest  uf  the  intemal  dfpna  ribs  ■.  Uat-  I 
Inr'a  is  be8t-~tbBt  <l)'tibs  are  not  joiocd  as  by  a  pivot  to  vertebral  ool;  (il)  I 
are  not  parallel  bars,  bat  eonvex  ■rcliva;  131  no  two  ribs  can  movoaailMrfl 
plenae.  being  connected  above  and  below,  bat  all  mu^'e  as  a  system:  if  llxM  I 
polat  be  above,  both  external  and  internal  intercostals  elevate  th*  rihs  aii4  ■ 
are  laspit»toi7  muscles;  fixed  b«luw,  they  both  depress  and  aa^slcipiraUan.  J 
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MUSCLES   AND    FA8C:I^    OF   THE    NECK. 
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Eluticity  of  thonz. 
Diaphragm. 
fkaleai. 
Intercislsls. 


SubdavioH. 

Uuicles  of  back  of  neck. 
Serratiis  jiost.  a  up. 
Levatorca  coHtocnm. 


Trple»l  ForocB. 
lUaatitity  of  thorax. 
Elasticity  of  longs. 


Qiiadrattis  lumbornm. 

Triangularis  sterni. 
WeiKht  of  thorax  and  nboulder  einlte.     SoiratnB  post.  inf. 
Weight  of  Bbdumen.  Abdomioal  muscles. 

iQlcrcostals.  Levator  anl  and  cuccygeus. 


MITSOLBS  AND  FASOLffl  OP  THE  NECK.. 
Describe  the  neck-muscles. 

Slostly  vertitrul,  u  .supurfitial  or  anlerior  (Otrnp,  some  resenibling  llm 


Aiitei-ior  A'eck-mwiclfg. 

Lonff  Mu»df$. — 1.  Flatama  myoides  (M.  enbcntaaeuB  colli)  is  a  p_._, 
thia  muscular  sheet  over  yie  front  and  side  of  the  neck  and  loircr  part 
of  face.  Origin,  ekin  and  eubculaneons  tissue  over  deltoid,  pectoral 
and  trapezius  muw^les  in  a  line  from  anterior  end  of  second  rib  to  acro- 
mion: nbreti  puss  tip  and  in  OTCr  clavicle,  and  are  inserted  into  the  lower 
jaw :  the  mo  miwdL-B  meet  at  the  hyoid,  and  the  right  overlaps  the  left 
one ;  the  posterior  fibres  blend  with  the  depressor  ansuli  and  orbionlaris  J 
muBcleH  and  last^ire.  The  muscle  does  not  rise  from  bone;  inserted  into  | 
hone,  muscle,  and  fascia. 

A  Blip  to  this  muBcle  from  the  mafitnirl  or  occiput ;  the  hi.  oerijitfalM  m 
from  (he  fucin  over  the  upper  ond  of  the  trupexius  trutmvertiely  to  tbu  Qucik  1 
0¥»r  till-  iOBCTtion  of  tbe,aterno-maaloid  (8  out  of  25  casesi.  Platj-BUja  repro-  I 
■enu  the  panniculns  oirnoHus  of  uiummals.  h  shin  muxole.  1 

NtneM, — laftamaiillary  branch  of  facial,  but  as  this  unites  with  the  Boper-  ■ 
Bclkl  cerv.  n.,  it  may  got  some  spinal  Innervation. 

i^^Moa.-'Diaws  angle  of  mouth  down  and  out ;  may  depreas  lower  jaw ;  being 
carved,  it  tends  to  redress  itself,  carries  skin  of  neck  forward,  tunl  U  said  to 
be  niefnl  in  singing  by  removing  preBsnre  from  great  vchsoIb;  used  in  swal- 
lowing and  rxpresa in g  sudden  terror;  some  say  protiels  saliva  ^m  parotid. 

Describe  tbe  deep  cervical  fitscia  (anteriorlr). 

It  [>a»«s  from  the  tni|)ezins  muscle  beneath  tlie  platj'sma  over  the  ' 
pd^erior  trianiile  of  the  neck,  invests  the  stcmo-mo&toid,  atid  nassftib 
ovar  the  anterior  triangle  to  the  inediitn  liue.  lliBivttaiiVeA  Wtf>'fl\o 
the  clavicle,  and  perfOTsted  by  tie  est.  jtigulat  vein',  fkU.&c\vd  siiwe  V» 
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tbe  lower  jaw,  and  becomes  the  pnmlid  fascia  ani)  tituliynuixiUarii  lif. 
Id  front  it  is  attAcbed  to  ihe  hyold  bone,  and  splits  mIoit  the  ihyniid 
gland :  the  tiaterior  layer  goes  to  the  anterior  euriuce  of  the  sternum, 
and  the  pot!t«rior,  corering  the  stemo-byoid  and  thyroid  nmaclee,  is  at- 
tached to  the  interclavicular  lig.  ;  between  these  two  layers  is  tbc  miprri' 
ttcriiiil  iipiicc,  extending  a.  abort  distance  on  either  aide  behind  the  utcmo- 
uiasliiiil  as  tbe  tupradnviaUtir  reca*.  Prolonged  i'rom  the  deeper  layer, 
a  liiw/iu  invests  the  posterior  belly  of  the  omo-nyoid  and  holds  it  down  to 
ibi;  drst  rib,  there  connected  with  the  coslo-coracoid  membrane.  A  pro- 
i'e»s  iilao  jiasses  behind  the  depressors  of  tbe  hyoid,  invests  the  th>Toid 
body,  p.i^eH  to  the  truohea,  forms  tbe  carotid  sbeath,  and  extends  to  the 
pericardium.  Deepest  of  all  aihepreverlArai  faiida.  InNde  tbe  phar- 
yngeal muscles  is  tn^  pharyageal  aponeiataa,  outside  them  their  proper 
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fascial  layer  ( bucco* pharyngeal  j,  connected  to  tbe  prevert.  fascia  by  ai 

lar  tisaue,  forming  the  retro-pharyngeal  rpaee.    A  f'' ''—    '' 

prevertebral  fascia  forms  Lbe  axi'llary  iheath. 


liegimis  of  Jfefr.— Suprahyoid,  submaxillary,  Bubmenlal,  infrahyoid,  I 
fossa  suprasternal  is ;  on  either  side  the  larynx  are  sulci  oarotidei,  steroa-  1 
mastoid  region,  fossa  supraclavioularis  minor,  above  sternal  end  of  cUr-  1 
icle,  fossa  supracl.  migor,  between  trapezius  and  stemo-mastoid.  f 

_  2.  _M,  StrntO'cleida-mritUiidniit  (its  full  name  should  mentioa  its  ineer-  J 
tion  into  the  occipital  bone). — Oriffiaf  ttrrrutl  hmd.  thick  and  round,  1 
from  anterior  surface  of  manubrium ;  clain'oilar,  from  inner  third  upper  I 
surface  of  clavicle.  Tbe  two  portions  meet,  pass  up  and  back  to  tbe  1 
anterior  border  and  outer  surface  of  mastoid  and  outer  half  or  more  of 
the  superior  curved  line  of  the  occiput,  lo  meet  tbe  trapezius.  Spinal  ' 
B0CCS8.  nerve  pierces  the  under  surface  of  the  external  portion. 

Sterno-mBStold  and  cleldo-mastoid  parta  may  remaiu  separate ;  the  1] 
will  bo  piercud  by  tlio  sp,  arccea,  nerve,     A  third  Tactor  may  be  added,  rl 
«cemilal,  origin  and  iusertion  onteidv  the  cleidu-maatold.    Iti  aninia]!i  without 
a  clsvide  the  cleido-mastoid  part  ia  continued   into  the  great  pcclonl  at 

deltoid.  . 

M.  tHprarilneieHiaTit  proprint  is  attached  to  the  riavicio  at  each  cud,  fnmiiiig 
an  arch  above  the  middl*  of  the  bone.  ' 

U.  ietaluT  rinnntle,  a  misplaced   part   of  the  Memo-mngtnid   iir  xntlnnn^    , 

spriiiKsfrom  tbe  middle  of  the  clavicle,  and  is  tneerted  Into  the  fifth  and  ' ■■■ 

fourth  and  third,  or  third  aud  second  cervical  tronn.  proc. 

Connected  with  the  insertion  of  tbe  stemo-masloiiJ  is  the  M.  Trant- 1 
vrnia  Nurlut  ll«  out  of  25  eases).  It  is  covered  by  the  insertion  of  iJwl 
twpeisiuH,  lii-s  below  the  superior  curved  line,  concave  above,  rum  from  I 
the  inner  part  of  this  line  and  eit.  occip.  protiibernitce,  and  is  iiarritd  I 
into  t,\\\s  lino  externally  and  into  the  sterno-mastoid  aiwneurosis.  When 
absent  it  im  repr>«enled  by  tendinous  fibres,  lis  purpose  seems  to  be  to 
prolong  the  slemo-tuostoid  insertion  backward.  ' 

— Both  bjr  spinal  iu:ccsaur>'.offHctH  of  which  aru  Juiued  by  IheH 
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Aftioni. — The  two  sterDO-mastDids  draw  the  head  anA  neck  forwitrd  toward 
tlie  atL-ruam  ;  one,  acting  slightly.  fieicE  the  head  lexteada.  Hunle)  and  flexei 
lateislly  and  rotates,  so  that  the  face  looks  up  and  toward  thu  opposite  Eida. 
Fiiod  abore,  the  mnsclea  elevate  thorax  in  forced  iiisptratiou. 

3.  Difffufric  mu*de  (m.  bivent«r  maDdibulie)  haa  two  bellieB  united 
by  a  raundcd  lenJon :  tht;  posterior  belly  rata  from  the  digastric  foHsa 
of  the  temporul  bone,  passes  down,  in,  and  furward  toward  the  hyold 
lione.  The  anterior  belly  is  tittached  cIobc  to  thu  symphysis  of  tbe  lower 
jaw  and  directed  down,  back,  and  slightly  outwani:  the  intervcDing 
tendon  is  attached  to  the  body  and  great  comu  of  the  hyoid  by  an 
Bponeorofiia  and  by  the  stylo-hvoid  muscle,  whii'h  is  picrved  by  the 
digastric  tendon.  The  anterior  bellies  pf  the  two  muscles  are  connected 
by  a  dense  aponeurosis. 

Carvrin.— Slip  from  Htylold  proeesi  to  pogt.  belly;  slip  from  neat  aagle  of 
lower  jaw  Xo  ant.  belly;  aut.  belly  maybe  split  and  some  fibres  croea  the 
median  line ;  muscle  may  be  manoRSStrie  from  mastoid  tu  middle  of  lower 
J>w;  digastric  tendon  maybe  in  fWnt  of  or  behind  the  styto.hyoid.  The 
urMo-k^nid  1b  a  median  slip  (or  two  parallel  bands)  from  the  hyoid  to  the 
chin. 

Svrct».—Kw\.  belly  by  mylo-hyoid  branch  of  Inferior  dental  from  third 
division  of  flfth  uerve;  post,  belly  by  fiicial. 

AttioRi. — Either  an  elevator  of  the  hyoid  or  depr(«9or  of  lower  jaw,  accord- 
■  ■  h  la  fixed;  its  inaertion  is  not  close  enough  to  the  hyoid  to  allow 


tng  to  which  is  fixed;  itB  inaertioD  ii 
fndepeodent  actio  a  of  either  bully. 


^^' 


Uyoiii-htnie  Miadtt. 
Between  Base  op  Skitli,  anp  Hyoro.— Jf,  Siylo-hynideus. — 
.,in,  by  narrow  tendon  from  back  of  styloid  process  near  its  root; 
Mcrrtibn,  usually  divided  for  transmisHon  of  digastric  tendon,  and  the 
two  portions  pass  anunited  to  the  hyoid  at  the  junction  of  the  great 
comu  and  body;  altuost  always  a  slip  ends  in  the  digastric  tendon. 

Uay  be  wanting,  may  be  double ;  inserted  into  digastric  tendon  ;  fibres  eon- 
tini]i<d  to  onio-,  thyro-,  or  njylo-hyoid  muacles.  if,  tisto-kyrndtMH  alter,  (stylo- 
ehondro-hyoideusorstyio-hy.  prof.),  from  styloid  process  toamall comu,  "  ~" 
panylnR  or  replacing  the  stylo-hyoid  lig. 

II.  Betwees  Thorax  and  Htoid.— First  Layeh. — 1.  M,  Sierno- 
hynidinu.— On'aiii,  back  of  stern uin  and  Hiemo-clavieular  joint,  or  from 
Joint  and  claricle,  from  clavicle  only,  sometimes  from  fiist  costal  carti- 
la(!t' ;  iiifrtioa.  inner  half  of  lower  border  of  hyoid  body.  Its  ii 
border  approacbce  iia  fellow;  are  far  apart  below. 

Tniiisvene  interaection  at  level  of  omo-hyoid  tendon,  analogous  to  rect. 
•M. :  mnsrle  may  be  doubted  or  absent.  JIT.  cleido'hyoidfua  from  clavicle  t< 
byoid  in  front  of  st«rno-hyoid. 

2.  .ff.(»»<^%«yela,  ribbon-shaped,  has  two  bellies  and  an  int«r«ieA\ijX»    ' 
tendon.     Oriffin,  upper  border  scapula  near  notch  or  from  lw.wwen" 
es  forward  under  tra/»eziu8  across  scalcni,  VnetA^i  »Uw 
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mastoid,  then  vertieally  la  lower  border  of  hyoid,  partJi-  beneath  b 

parUy  in  front  of  the  sterno-hyoid  inBertion,     lis  lendon  beneath  t 

st«mi>mastoid  at  level  of  CTicoid  cartilage  is  enclosed  in  the  deep  uet^ 
vioal  fascia,  which  is  prolonged  down  lo  the  sternum  and  first  coetal 
cartilage,  while  the  fa§cia  investing  its  posterior  belly  descends  to  the 
clavicle. 

VaTietiet.—Fieqxxeut.  doubled  or  absent ;  clavicle  way  bo  sole  origin  of  post. 
belly  Im.  deido-hi/oiiUHii) ;  baud  of  fascia  may  take  tbe  place  of  its  aiit,  bell; ; 
the  post,  bell?  may  have  an  accesBocy  slip  to  the  clavicle,  first  rib,  or  cervi^ 
fascia  (m.  coraco-vorvicalisl,  others  t»  the  8tcrin>-mafitoid,  Hiith  «rv.  (rami, 
proc.  or  AiHcia  of  Hcalenua,  M.  eeniai-aulo-hiiaieratU  bus  bren  «eeii,  from 
small  taberoaity  or  humerus,  Jimorted  by  two  tendons,  one  to  sixth  cerv. 
trans,  proc,  ono  lo  anterior  eai  of 4iBt  rib.  The  umo-hyoid  and  st«mi>-h]md 
muscles  are  parta  of  the  same  mnscular  sheet;  the  fascin  binding  down  the 
post,  tietly  may  contain  striped  mnscular  flbm  :  the  varietiea  of  the  moacle 
come  from  the  different  dorses  of  cleava)^  of  Ibis  sheet. 

Second  Later. ^-1.  M.  tlfmotJ^/reoideiu  lies  behind  the  Mcrno- 
hjoid,  and  rues  Jrom  posterior  surface  of  manubriiuu  internal  to  the 
Btemo-hyoid,  variably  from  first  and  second  costal  cartilages,  diver^ 
from  its  fellow;  innerted  into  oblique  line  of  ibyroid  cartilage,  covenng 
some  fibres  of  the  inf.  constrictor. 

Muscles  united  at  origin,  absent  m 
to  fascia  of  neck  (c(M(o-/(UomJui),  or 
border  of  the  muscle. 

2.  M.  thjfreohyoidtnin,  a  eontin  nation  of  the  precedinjf^rowi  the  oblitpie 
line  of  the  thyroid  cartilage  to  the  oul«r  half  of  the  lower  border  of  the 
hyoid  and  anterior  half  of  great  comu. 

Jf.  Kyo-fityroMni*  (at.  from  apex  of  great  vornn  to  npex  npper  horn  of  thy- 
roid cart.    M.  tricolkyaiileiu  between  criooid  cart,  and  hynid  bone. 

M.  Irmanrta*  eoUi,  in  the  lower  part  of  the  neck.  reprc«ents  (he  mm.  trans, 
abd.  and  thoracis;  it  springs  from  the  upper  edg«  of  the  flrst  cflsMI  cartllaee. 
and  pasiea,  fan^ahaped,  in  many  fine  tendinous  fibres  betwern  the  stpmo- 
liyoid  and  itemo-thyrold  muscles,  meeting  or  croxlue  its  fellow  in  the  middle 
" —  some  Abrus  end  in  tbe  iuterclaviciilar  ligament  or  slcrno-clavicnlar 

IIL    MnSCl.ES  BETWEEN  LOWER  JaW  AND  HyOID  BoSE. 

First  Layer.— jV.  Myhhyoidfuji.— Origin,  from  mylo-byoid  ridee  of 

.  jaw,  extending  from  last  niolur  tooth  nearly  to  syni|>h,t-sis ;  fibres 

inward,  back,  and  downward,  hinder  ones  to  body  of  hj-oiil.  a  larger 

into  the  median  raphii  between  the  two  muscles,  which  exttnils 

ar  the  symphyNs  U>  the  hyoid ;  the  posterior  border  is  free ;  iJae 

mnscles  form  tne  "diaphragiu  of  the  mouth," 

.,  be  closely  connected  with  or  replaced  by  ant.  belly  of  digastric :  nuy 
iSsaJfpfrom  other  hyoid  muscles;  may  be  deficient  at  fore  pnrt. 

Later. — jV.  (/enioliyoidou  has  a  narrow  origin  from  lie 
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uueci-Eij  ANji  ja-suijE  of  the  neck. 

inf.  metila]  spine;  Qbres  pass  straight  baok  to  anterior  surface  of  body 
of  hyoid,  and  freqnenil;  senil  a  small  Blip  to  the  tmall  corna  over  the    | 
hyogloaattB  or  unother  to  the  great  coniu.     It  may  be  bleuded  with  ite 
fellow  or  doubled. 

A'mT«».— Stylo-hyoid  by  facial,  mylo-hjoid  by  roylo-hyoid  bnincU  of  int 
denial  of  third  div.  of  flftb ;  all  the  otben  of  this  fCToaji  attucbed  to  the 
hyoid  boDe  apparently  by  the  bypoglos»»t,  but  really  by  the  Suit,  Hiscond,  and 
tblid  cerv.  nervce  rtd  the  comma uicauB  and  deEceadenii  nuni  (so  called). 

Jcfioiu,— iSferna-AyDtd  and  omo'hyoid  dEpresa  the  hyoid  bane ;  the  tlemo-lhji~    I 
rout  deprawB  that  cartilage,  may  make  vocal  cords  teuHc,but  with  tho  thyro-    | 
hyoid  deprciseea  the  hyoid  bone  ;  the  lat(«r  also  drawn  ap  the  laryni ;  may 
relax  vocal  mrdH,  and  produces  descent  of  epiKlottls.    These  musclea  restore 
the  larynx  and  byoid  after  the  act  of  swatlowin^.  and  depress  them  in  utter- 
ance of  low  tones.    The  Infrahyoid  masctes  may  act  iu  forced  inspiration. 

The  m^Io-hi/oid  and  ntnio-hymi  elevate  the  hyoid  and  draw  it  forward,  or 
depress  the  lon-ei  jaw,  depending  upon  wbjph  is  Bied :  the  former  raises  the 
floor  of  the  mouth  and  forces  (bod  back.    The  tlylo-hyoid  acta  only  on  the 
hyoid  bone ;  aided  by  the  mid.  constritrtor,  it  draws  it  up  and  back. 
Describe  tlie  extrinsic  mnscleB  of  the  tongue. 

iK  gei\m-hyo!jlossia,  fan-Bhaped,  is  placed  vertically  in  contact  with 
its  fellow.  Unpin,  Buperiop  mental  tubercle ;  lower  fibres  pass  to  body 
of  hyoid  and  sidii  of  phaiynx,  superior  to  tip  of  tongue,  and  intermediate 
to  WDole  IcDgth  of  tongue,  some  deciifisating  across  the  median  line. 

Slips  may  paas  to  the  epiglottis,  stylo-hyoid  lig.,  or  small  corno  of  byoid 

M.  hyoglottu*  is  flat  and  quadrate.  Ortfflti,  whole  length  of  great 
comii  and  InierBJ  part  of  hyoid  bod^ ;  I'nsrrfioa,  posterior  half  of  tongue, 
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those  from  the  great  coniu  the  htratoglost'is. 
Ttie  Irilifto-ylattvH  rises  from  the  cartilogo  triEicpa  in  the  thyro-byold  lig., 
and  enters  tho  tongye  with  the  posterior  part  of  the  hyoglossna. 

The  choniho^los»iui  is  often  described  as  a  part  of  the  above,  but  ta    ' 
separated  from  it  by  the  pharyngeal  fibres  of  the  genio-hyoglossus.    0 

fm.  inner  side  of  base  of  small  eomu  and  &om  part  of  nyoid  body; 
brcs  end  on  the  dorsum  of  the  tongue  near  the  middle  line. 
M.  Stiiloglraeut. — Oriffin.  front  of  Styloid  process  near  apex,  and 
largely  fi^m  stylo-masillary  lig. :  iWer^i^  side  and  under  part  of  tongue   ( 
u  Tar  as  tip,  decussating  and  blending  with  the  hyogtossus  and  palato-    i 
glowos. 

The  UpgmtVt  is  the  intrinsic  tongue-muscle,  presenting  inferior,  supe- 
rior, traiievetse,  and  vertieal  fibres,  with  a  median  fibrous  septum. 

11.  umloifioniit  a  an  accessory  slip  of  the  stylogloteas  from  angle  of  jaw    \ 
m  (tylo-mai.  lig.  to  tbe  tongue.    Jf.  ilylo-anricytlarit,  from  cartilage  of  «xtei- 
^bal  auiUtorjr  mealos  to  styloid  process  or  stylogloasus  maec\e  *.  a  ftXirtyoB  \»va&.  I 
^■Uftea  fonud  here. 
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NtrcM. — Motor  snpply  by  hypoglossal. 

Aclitnt — Genio-hsogloiiut,  hindBr  part  protrndea  the  longne,  front  p»rt  re- 
traots,  middle  part  ur  uearl;  whole  unscle  depresBes  and  makes  donam  con- 
cave; in  hemiplegiii  the  sound  fibres  pnnb  apex  over  lo  paraJyied  aidt.    Ths    1 
hgogtoMitts  and  cAondragfoUHi  retract,  d^iirtss,  and  make  dorsum  convex  ;  th*  fl 
tlyliiSlatiHi  draws  tongue  back,  elevates  the  base,  and  makes  donnm  voDcave,   I 

Describe  Uie  muscles  of  the  phaiTiiz.  I 

There  are  two  layers:  an  outer,  called  amxtricton,  three  in  number, 
with  a  transverse  airection;  an  inner,  called  eUvatars,  two  in  number. 
with  a  longitudinal  direclJon. 

Inferior  Coaitflctor  Oaryngo-phaiyngeua). — Origin,  cricoid  cwt.  at 
lower  and  back  port,  inf.  comu,  oblique  line  and  upper  tubercle  of  the 
thjToid  cart, ;  some  fibres  continue  into  it  from  atemo-thyroid  and  crico- 
thyroid muscles.  It  unites  with  \tx  fellow  in  the  median  line ;  ite  iafenor 
fibrea  are  horizontal,  and  a  few  enter  the  longitudinal  layer  of  the 
iBsophaguB.  and  highest  end  on  a  raph6  about  1  inch  billow  the  basilar 
process.  Superficial  fibres  of  one  side  become  deep  in  the  other,  or  ma; 
join  the  fibres  of  another  constrictor.  This  covers  the  middle  con- 
strictor; the  sup.  laryngeal  nerve  and  vessels  enter  the  krvnx  above  its 
upper  border,  and  the  inferior  nerve  and  vegsels  beneath  its  lower  border. 

Middh  Coattrictnr  (hyo-pharyngeus). — Origin,  laree  and  small  oomua 
of  liyoid,  from  atylo-hyoid  lig. ;  fibres  diverge  greatly,  covering  nearly 
the  whole  length  of  the  pharynx,  and  meet  behind  in  the  median  line: 
the  lowest  arc  beneath  the  inf.  constrictor,  the  highest  overlap  the  sup. 
constrictor,  the  intermediate  ones  are  transverse.  The  stylo- pnarynge us 
muscle  separates  this  from  the  sup.  constrictor. 

Fibres  may  cooie  from  the  hyold  body.  tongDe,  or  mylo-hyold  ridee:  a  fio- 
qnent  slip  fciaa  the  lateral  thyro-byoid  lig.  ia  the  m.  ti/ndomo-pluirftifna. 

Sii}Kni)r  Coiutrirtor  (cephalo-phaiyngeus).  —  On'^rin,  side  of  tongue, 
mucous  membrane  of  mouth,  alveolus  at  end  of  mylo-h>-oid  ridge,  ptcr^x>- 
mai.  lig.,  hamuJar  process,  and  lower  third  of  internal  pterygoid  tiliit«: 
the  fibrea  curve  back  and  blend  with  the  opirasite  muscle  or  end  m  the 
aponeurosis  which  fixes  the  phaiyni  to  the  oasilar  process.  Of  all  the 
constrictors,  only  the  upficr  naif  of  this  muscle  ends  in  a  rauh^  (linea 
alba).  The  upper  margin  curves  round  the  lev.  polati  and  Knstschian 
tube ;  the  space  intervening,  closed  by  fibrous  membrane,  is  the  «mis  of 
Morgagni. 

These  muscles  are  covered  externally  by  dense  connective  limuc.  which 
is  prolonged  forward  lo  the  plerygo-mas.  lig.,  and  is  eontinuouH  with  the 
membrane  over  the  buccinator  muscle;  hence  it  is  called  the  ttuem- 
pharyngtftl  fanria.  Next  comes  the  muBcuIar  layers,  neit  the  phk^^ 
geal  apon.,  and  next  the  mucous  membrane. 

The  m.  atiili>-phirfingru»  runt  fnmi  the  inner  surface  of  the  etvioid 
.,_~.aa  «»>  (1.=  -™rf  n»«o™  j^nr-  .n,i  I,,  undcr  covcr  of  the  midilla 
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process  near  the  root,  passes  down  and  in  \ ,.  , 

OMlstTictor,  Joined  by  the  palnto-pharj'ngeus,  and  ends  on  the  si 
taoMerior  bordcre  of  the  thyroid  can.  andlatt 


tor,jOiiieaDytnepaiato-piiarj'ngeus,  ami  ends  on  the  superior  uk 
ir  bordcre  of  the  thyroid  can.  and  lateral  wall  of  the  pliuynx. 


JHHHglll^^'"-'' or  (hv  M.wlo  »<  < 
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The  m.  palnlo-pharipigetu  vill  be  described  with  the  palatal  mosclea  I 


;  otevBton  are  commou,  passing  to  coustrictois  or  fibrous  wull  o: 

yai;  fram  petrous  portion  orvaginai  prtxtsB  ^ pttro-pharynguuittioni  Eplni 

npbBami -^  tpKam-pharyngeHH.  frvra  hamulor  pinc(ieS''pleiTitio-pharyngeut  i 

from  bosUar  procuas  —  etnpilB-phaTyngetii,  from  mwtoid  process  (rare)  — pi4f»J 

ftigii-auaUnd'iit ;  aBmali  sliptoraphj  from  pharyngeal  spine  =  aiygoK-jAaryagi*,^ 

m      limtt, — FhAr7nKeal  pleiaa  and  motor  flbres  from  bnlliar  [art  of  sp.  accen.  \ 

L  IS.,  glusBO-pharyngeal  also  for  mid.  constrictor;  inf.  (wuBtrictor  has  in  addition  1 

t  ibres  fruia  ext.  and  int  laryngeal  nerve.    Stylo-vln^irugEiis  ia  aopplied  bjr  I 

glofixi-pharj-nKeal . 

Describe  the  nmscles  of  the  soft  palate. 

Tlie  sort  palate  (velum  pendulum  palati)  is  continued  back  from  the  1 
haiH  palate,  pendulous  |josteriorly.  prolonged  in  the  middle  into  the 
tntula,  and  Isterally  into  the  posterior  jiUlar*  of  the/nucru,  ^hich  run  to 
the  side  of  the  phatynx :  another  fold  in  front  is  the  antL-rior  piltar  of 
ihe/uaea,  deseending  to  the  tongue ;  between  thcni  is  the  tonsil,  and  the 
cuDstricted  part  between  the  anterior  pillars  is  the  isthtmu  of  thf.  fauces. 
There  are  five  pairs  of  tuusclea — two  superior,  one  intermediate,  and  two 
inferior. 

TYifpnialo-gioono)  (constrictor  isthmi  faucium,  glossO'Staphylinus]  occu- 
pies the  anterior  pillar  of  the  fauces:  at  ils  origin  it  is  below  all  the 
other  palatal  museles,  and  continuous  with  its  fellow ;  inferiorly  it  enters 
,  the  noe  of  the  tongue  and  joins  the  transverse  fibres.  I 

iniygTflafo-glowHii  narmallj-  ascends  from  tbe  side  of  the  tongue  to  thtt  J 

l-iODriL  I 

The  palato-p/uirffiigaa  (phaiyngo-staphylinusj  rises  by  two  layert 
Vhieh  embrace  the  lev.  palati  and  azygos  uvulse:  the  superficial  (pos- 
~  iriur)  layer  is  thin,  the  deep  (anterior)  layer  is  stronger,  meets  its 
''  '  'n  piart  from  tiie  hard  pnlnte  and  apon.  of  the  velum ; 
it  receives  one  or  two  fibres  from  the  cartilage  of  the  Eustachian  tube 
'  alptngo-phflryngeuB).  It  passes  down  in  the  posterior  pillar,  mingling 
^Mi  the  stylo- pharynB^ens,  is  inserted  into  the  upper  and  hinder  bonim 
if  the  thyroid  cartilage  and  fibrous  layer  of  pharynx,  passing  to  orcroa^ 
xlhe  me^'an  line. 

The  aa/gm  uvulir  (palato-staphylimis),  supposed  to  be  single,  consists 
f  two  slips  whiuh  rise  from  the  soft  palate  and  posterior  nasal  spine  and 
jescend  into  the  uvula,  separated  above,  imiled  below. 

JjrviVor  PiUmW  (petro-siaijhylinus). —Onom,  petrous  portion  of  ten^ 
Mini  bone  in  front  of  carotid  canal,  from  lower  margin  of  cartilage  of 


Biral  bone  in  front  of  carotid  cat 
nstacbian  tube,  pusses  forward  o  _. , . ._    .    

b]r  its  fore  part  into  tbe  apon.  of  the  palate,  and  posteriorly  tt  meets  its 
(Slow  tinder  cover  of  th 

mflfxiu,  or  Taimi  ,  .  ^  „      , 

root  of  int.  nler>goid  plate,  spine  of  sphenoid,  andoaVeT 
lion  tube;  acscer''"  — '■'■  "    ■    ■■      • 


^^nastacl 


the  azygos  uvulm. 

/1r/iift'{apheno-ataphylinus).— rt/'i'!7i'n,aca5V.wi&^ 

-'•'  -jlate,  spine  of  sphenoid,  and  oaVet  wit  "s^ 

irticaUy  iimide  the  int.  pteTV^w&m^^s*^ 
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I  ite  tendon  turns  roand  the  hamukr  process,  wbera  there  b  a  buiai,  thenl 
'  passes  horizontally  to  its  vtnertion  into  the  transverse  riiipe  of  the  1 

palate  bone  and  upon,  of  Eoft  palate.  ' 

From  before  backward  in  the  soft  palate  is  the^'l^        r 

palati,  ant.  part  of  palato-pharyngeus.  levator  palati,  .1 

part  of  palato-pharyngeuB,  and  mucous  membrane. 

Nerva, — Sourees  not  fully  dutermined  :  tensor  paint!  thnjiigii  Mir  gadglino 
tmtn  third  divfaloD  of  fifth :  lev.  palalf.  axygoR  uvulse,  paUlo-fdoeBiu,  and 
■palato-pbaryngcua  probably  by  bulbar  portion  of  sp.  aoceas.  nerve  Ihroush 
P'pliBryiiKeal  plemis.      " 

Aetitmi. — The  imtitrMori  arc  nearly  iminovable  b^biud,  and  u  carry  back 
the  anterior  wall,  the  hyoid  bone  and  larynx  beine  carried  up  and  back  by 
the  obliquity  of  the  two  lower  constrictors.  The  upper  part  oT  the  »p.  coo- 
BtriotoT  eannot  act  directly  upon  the  rood,  aa  it  is  attached  at  both  ends  to 
iujoiavable  parts.    The  Ktglo-phaniiigtia  is  the  chicr  elevator  ot  the  phaiyni 


;  the  palalo-phaiyigfi  Stpr 


d  shortenn  the  uvula :  the  lev.  palati  raises  the  palate  1  the  feiMDr 
jMJoEi  tightens  and  Bupports  the  palate  agunst  the  pull  of  other  mmdm  and 
opens  the  Enalachian  tnbe  in  deglntltion.  Some  hold  that  the  tnho  U  closed 
in  deglutition  by  the  lev.  palati  pressing  its  floor  against  its  upper  and  outer 
wall.  The  Jirtl  tiagt  of  deglalUioa  is  effected  by  the  mylo-hyold,  stylo-filoaaua, 
and  pHlato-glosBUB  pressing  the  tongue  against  the  palate;  the  hyoid  is  abo 
rais^  hy  its  elevate™;  the  laryni  is  then  carried  up  beneath  the  hynid  by  tbe 
tbyro-hyoid  and  stylo-pharyngens,  root  of  tongue  is  drawn  bsct  by  the  stylo- 
glossi and  epiglottis  pressed  down  ;  at  the  same  time  the  soft  palate  is  raiaed 
and  Hied  by  its  proper  muscles:  tbe  post,  pillats  and  uvula  shut  off  the  |HHt«- 
rior  uares,  and  the  food  is  guided  into  the  lower  pharyux.  where  it  is  gnspod 
by  tbe  constrictors  in  snccefision  and  forced  into  the  fesopbagus. 

Posf trior  Nfck-mtuda. 

_..  divided  by  the  trans,  proa  into  two  groups.     The  outer 

[fifoni  the  processes  to  the  ribs  eorreaponding  to  the  iniercoatals,  thoM 

)in  tbe  processes  to  ihe  shoulder-blado  corresponding  to  the  semlDfl 

lus;  the  inner  group  paosefl  from  one  process  lo  another,  long  of 

OiUer  group,  four  in  number.— I.  M.   SctJnias  Anticus. — On'stiH  | 

ior  tubercles  of  trans,  proc.  of  third,  fourth,  fifth,  nod  sixth  cen.^ 

vuertioii,  bv  a  thick  flat  tendon  into  the  scalene  tubercle  and  iippi 

of  Sret  rib  to  neighborhood  of  the  csrtilaiie;  the  pleun  is  aUfl 

itaohed  to  the  lower  part  of  the  inner  surface  of  tbis  miiaalc.  fl 

2.  M.  •Satleiiut  MMiut.— Origin^  lend inoua  above,  muscular  beloWtJ 
trom  nosterior  tubercles  of  trans,  proc.  of  all  the  cerv.  vert,  (sometii 
not  of  alius) ;  iiittrhmi,  upper  edge  and  outer  smface  of  fiist  rib  ti 
the  tuberositv  tu  the  subdnvian  groove. 

M  Saiuniu  Ihtticiu,  sniallur  tlian  the  others.     Origin,  by  two  a 
Undons  from  theposteriortaiieneVMof  the  lower  two  or  threew 


\ 
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^^K  nrt ;  iiaertutu,  by  an  aponenrotic  tendon  into  tbe  second  rib  extcrnd] 

^^tfo  the  seiTRtus  post.  Eup. 

^^m     Some  regard  tue  gcalenus  mass  aa  one  mneclc  with  three  inaertioDB. 

^^H  VarifHtf.'—A  slip  from  scalenus  ant.  niHy  pasa  behind  the  oubclaviivn  aiterf. 
^^B&klenaa  post,  may  be  abseat  or  ^  to  third  rib.  Hcalenm  plfliralM,  from  tn 
^^Kuwc  of  Kventh  cerv.  vert.,  spreads  out  in  lancia,  supporting  the  dome  of  plcii 
^^B  baerted  into  inner  border  of  Gret  rih. 
^^H  Sealntiu  ■tiniHiu  sud  lateralii,  Ibe  former  a  alip  of  the  anticas  to  the  Br«t  I 
^^vrib.  the  latter  of  the  posticus  to  the  sec^ond  rib.  U.  tramnieTialii  cervirit  \ 
^^r-w>tdiiu,  between  the  acalenaa  inedina  and  poEticns,  coonecting  the  second  and.  i 
^*     (barth  with  the  sixth  and  seventh  tr 

4.  itf.  Leeatm-  Scapula  Oct.  anguli  BcapiJae). — Oriotn,  by  distinct  j 
slips  from  the  trans,  proc  of  the  upper  four  cerv.  vert,  between  the  at-  ' 
tschments  of  the  spleDins  and  scaleni;  mserlion,  posterior  border  o" 
SMpula  from  spine  to  superior  angle. 

Vertebral  attachments  various :  a  slip  to  it  from  the  occipital  boue  or  ma 
tuid  procecBi  parte  from  vertebrm  may  remain  Be|iarato  to  insertion.  I 
quadrupeds  it  unites  with  tho  serratus  anticuB  imugoUB),  and  fomis  or 
muscle ;  may  send  a  slip  to  tho  Bcalcni,  trapciius,  serrated  muacles,  or  Srat^ 
and  second  ribs. 

Inner  Gmiip.—Lona  Mtigclfg. — 1.  M.  hiiffiu  colii  wata  on  the  front  of 'I 
ihe  vertebral  column  from  the  alias  to  the  third  dorsal  vert     There  are  ^ 
three  sets  of  Gbres:  («)  iTrdoa/jrart,  frombodiesof  lower  two  cervical  ' 
and  upper  two  or  three  dorsal ;  on  its  outer  border  it  receives  slips  &oni 
the  lower  three  or  four  cerv.  trans,  proc. ;  ingertcd  into  bodies  of  second, 
third,  and  fourth  cerv.  vert. ;  (6)  Iok&-  oblique  port,  from  bodies  of 
upper  two  or  three  dorsal,  into  anterior  tubercles  oT  fifth  and  sixth  cerv. 
trans,  proc  ;  \^e]  iipprr  obliqtit  part  is  the  m.  lonpis  atlantis  of  Henle. 
Origin,  anterior  tubercleB  of  trans,  proc.  of  third,  fourth,  and  fifth 
oerv.  vert. ;  interred  into  the  vertical  portion  and  lateral  and  lower  part 
of  anterior  tubercle  on  arch  of  atlas. 

Slip  from  low)>r  oblique  part  may  be  inserted  into  head  of  fltst  rib. 
trantttrtalit  eerruiit  atilitai,  iVom  anterior  tubercles  of  trans,  proc.  of  lowBl   ] 
roar  eerv.  vert,  to  the  body  of  the  aiia  and  trans,  proc.  of  the  atlas. 

2.  M.  LoHf/ja  Allontit  (see  preceding  muscle). 

»3.  M.  LonguJi  Capitis,  p.  h.  (rectus  capitis  atiticufl  major). — Origin, 
•Bterior  tubercles  oi  trans,  proc  of  third,  fourth,  fifth,  and  sixth  cerv. 
vert. ;  iiucrliim.  basilar  process  of  occij)il^  in  front  of  the  foramen  mac-  | 
atun ;  it  maj'  show  a  tendinous  inacription  anteriorly ;  phaijni  is  dosev  J 
attached  to  it. 

fifiort  Miitdm. — ].   Mm.  Intertrantvertarii  Anttrior&i.—AaicnoT  ii_ 

lertnuiBverse  muscles  pass  as  little  fasciculi  between  the  anterior  tnber-l 

deaof  (he  trans,  proc  of  the  cerv,  vert ;  they  are  infront  of  the  nerve- • 

tnmks.     The  one  for  the  axis  is  inserted  broadly  into  \tft  Itaitb.  \iicn,^ 

~~hey  may  be  lacking  for  the  two  upper  vertebra). 

2.  M.  Rectos  Qgtitis  AhUciii',  p.  n.  (reel.  cap.  aol,  tn\tiOT\.-^ 
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I  Jront  of  root  of  trans,  proc.  of  Kllae,  tit^n 
fbramen  ma^uDi  and  rectus  major,  }  inch 

Kenet, — Rectus  auticDS  minor  bf  Qisl  ceiv.  nerve ;  xaJenl  knd  Ioiik  pn- 
vettebral  muscles  bj  neighboriDg  Dervos;  tbe  levatot  scapnlee  b;  the  third. 
fOQTtfa,  and  Hith  cerv,  nurves. 

Aeliina.—Tbc  icalau  mMdet  are  eleratore  of  the  ribs,  moaclee  of  ioftpira- 
tloD  ;  Sied  at  the  riba  ere  lateral  fleiora  of  tbe  neck,  or  bath  sidna  together 
bend  it  forward ;  the  rtcti  antia  flex  the  head  and  throw  forward  the  phai- 
jnx ;  thH  Imgta  folli  flexes  the  neck,  and  its  obliqiiv  parts  may  rotate;  the 
levator  icapala  elevateH  the  superior  angle  and  base  of  Bcaputa,  couutPmctiDg 
the  rotation  of  the  trapezius;  fixed  below,  draws  neck  back  and  to  one  side. 

t  MUSCLES   OF   THE  HEAD.  fl 

Describe  tbe  he  ad-muscle  s.  ^^ 

TbcsB  belong  to  the  akuU  and  face;  those  of  the  face  are  in  thras  ^H 
,Sioups  and  in  three  layers.  ^H 

M.  Epitrmiiut,  p.  n.  (occJDito-froolaJia),  compriaeg  the  ocd{)it;d  and   ^^ 
&ontat  muscles  on  either  siae,  united  by  the  Gaim  apoiieiirotiiM.  p.  «. 
(epicranial  apon.).     This  covers  the  upper  surface  of  the  skwll  wiinoat 
aivision,  closely  attached  to  interment  and  loosely  to  pericranium. 
Behiud,  it  ia  attached  to  the  occipitales  muaules,  to  the  oocipilal  pro-     ^ 
tubcrance,  and  supreme  curved  line^;    aoteriorly  it  terminates  in  the    ^| 
trontulcs;  laterally  has  no  distinct  mai^gin,  hut  beneath  it  a  ihin  faacia  ^M 
sprines  from  the  superior  temporal  line  and  parses  under  the  auriculir  ^M 
muscles  to  the  pinna.    The  frontidis  mii»df  (at.  epicr.  frontalis)  rita    ^1 
from  the  aponeurosis  between  the  corona]  suture  and  frontal  eminence ; 
inferioriy  it  ends  in  subcutaneous  lisaue  at  the  root  of  nose  (pvramidaUs 
nasi  is  a  part  of  it,  Henle),  inner  canthus  of  eye,  and  whole  Ieni;lb  of 
eyebrow,  continued  into  the  pyramidolis  nasi  and  inlerlacing  with  the 
comigtilor  aupercilii  and  orbionlaria;  the  margins  of  the  right  and  left 
arc  united  near  the  root  of  the  nose,  but  separated  higher  up. 

The  aedpitalix  mwicte  (m.  epicr.  occip.)  is  attached  to  the  outer  twi>- 
thinis  of  the  superior  curved  line  and  tu  the  mastoid  process :  its  6br«i; 
I  to  2  inches  long,  terminate  in  tendon,  and  that  in  Hponcitroeis ;  aa  | 
interval  between  the  muscles  is  occupied  by  nponenrosts.  1 

Henle  describes  the  atiriatlar  miiJidfa  as  a  pnrt  of  the  epieranins ;  th*  1 
m.  epici:  tempomla  is  the  nnricularis  anterior  of  Quain ;  n'tee  jrttm  tht  a 
root  of  the  zygoma  and  bony  estcmal  auditorj-  meatus ;  connected  witJi  f 
the  helis  and  capsule  of  lower  iaw,  its  fibres  pass  up  and  forward  to  ih%  \ 
edge  of  the  trnntalis  muscle  and  orbicutaiia  ouuli,  and  meet  tlie  pblyamA  j 

The  m.  [rpter.)  auruxilarh  rHprrhr  rises  from  the  -Galea  apon., . 
cottvergea  to  the  helix  by  one  tendon,  and  by  auolher  Ui  an  cuuuenc« 
the  inoer.snriiice  of  the  piima. 


feli... 
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The  m.  iepicr,  ]  nwriailara  potterior  rises  (rom  the  maatoidj  et 
"  apon.,  and  out«r  part  of  superior  curved  line   — -*  ■-  ■" 


The  post.  Bdric^ulBir  muiu;Ie  may  riHO  far  buck  along  the  BugtcrioT  c^urved  lin 
A  rfwp  tmtrnat  aaricnlar  oiiiBcla  may  paaa  Dormally  from  the  zygoma  to  tl 
tagaa. 

^(4JM>. — Tlie  fnmtaltt  etcTate  eyebrows,  draw  scalp  forward,  and  wrinkle 
fnrehoad  transversely ;  ordpilaleji  draw  scalp  back  or  may  alternate  wllh  the 
frontalea.  Must  pcrsuns  have  only  {srlial  cuutrul,  btiSt  in  ca£o  of  frantalea. 
The  actions  of  the  ear-aimclei  are  alight  or  ni! ;  the  anlerior  nutea  tsnae  the 

rapnral  fascia,  aud  has  do  effect  ou  the  ear;  they  ma;  Bnlarge  the  entraOM     H 
the  external  ear.  ^M 

MiiKcleg  of  Ey^vig  mid  I^dirmo.  H 

M.  orbiaiJan'g  ociili,  p.  n. ,  haa  three  parts,  is  thin  and  elliptical,  coven    ■ 
tie  eyelid,  and  extends  softie  distance  on  the  forehead,  temple,  and  cheek. 

The  pars  palpriirala,  p.  «.,  is  contained  in  ihe  eyelids,  rises  from  the 
apperand  lower  warginB  of  the  int  tarsat  li^..  and  paBHesout  in  a  slight 
curve  to  the  cxt  tarsal  lie.  A  thicker  fasciculus  alon^  the  free  margin 
of  each  lid  is  tlie  aHary  tmndh. 

The  jHira  orbilalis,  p.  ».,  is  larger  and  Btronger,  attached  lo  (he  nasal 
procras  of  the  superior  maxilla,  inner  part  of  orhital  arch,  and  externally 
lo  ihe  cheek,  forming  e.  series  of  eoricentric  loo^s.  The  m.  malaru  of 
Henic  arc  the  lower  eonvercing  fibres  of  the  orhital  part,  passing  (o  the 
skin  of  the  cheek  and  muscles  of  upper  lip.  I 

The  pur»  tachrymaUt,  p.  ti.  (tensor  tarsi  or  Homer'e  muBcle),  cxtende 
from  the  lachrymal  crest  ochind  the  sac,  and  divides  into  two  slips  be- 
hind the  lachr^al  canals  for  the  ciliary  bundles  of  the  orbicularis. 

The  internal  palpebral  ligamfnt  (tendo  oculi)  is  2  lines  long  and  at- 
tached to  the  nasal  prooesa  of  the  sup.  maxilla  in  front  of  the  lachtTmal 
KTDOve ;  thence  it  passes  to  the  inner  commissure  of  the  eyelids,  split- 
ting and  terminating  on  the  tarsi ;  it  crosses  the  lachrymal  sac  in  front, 
and  gives  off  a  process  which  pastes  behind  the  sac  to  the  crest  of  the 
lachrymal  bone. 

The  nrieninl  piltfKifral  lig.  is  weaker,  and  attaches  the  lids  to  the  ma- 
lar bone. 

The  mmigator  unpm-ctUi  (described  by  Henle  as  a  part  of  the  orbic- 
tJarisj  rises  from  the  glabella,  and  passes  up  and  out  to  end  at  the  mid- 
dle of  the  orbital  arch  in  the  orbicularis  and  skin  of  eyebrow. 

The  levator  palpAra:  mip.  will  be  described  with  the  orbital  muscles. 

Adiotu. — Palpebral  part  closes  thi>  lida ;  upper  half  of  orbital  part  depresses 
the  eyebrow  and  opposus  tbc  frontalis,  used  in  furcibtc  clOHUro  of  lids;  In 
oomniOD  winking  tU(>  palpebral  part  carries  forward  tbe  int.  palpebral  lig. 
and  anterior  wall  of  lach.  sac.  and  sucks  in  tears ;  the  pars  lachrymalU  (ten- 
sor tatal)  probably  altematea  witli  tbe  palpebral  part,  draws  back  ttiR  \r«\^»<- 
bral  llg.,  and  oompresses  the  sac.  The  corrtiQator  pioducca  \ctVvc»\  wr«ito» 
at  the  inner  end  of  the  eycbroir. 
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Miuda  of  Face. 

First  Laiter. — In  mufcular  individuals  this  may  be  a  continaonil 
layer  under  the  skin,  converging  to  the  cornera  of  the  loouth,  but  it  is 

usually  divided  into— 1.  M.  ^j/om'thcu*,/TOni  malar  bone  near  xygoraatic 
suture  Ui  angle  of  mouth,  inserted  into  skin  uod  mucous  memDrane  by 
two  layerB,  mingling  with  the  levator  and  depreeeor  anguli  oris. 

The  so-called  zyg.  miaor  is  very  incoDstant,  and  is  best  described  as  %  head 
of  anotber  mumle. 

2.  M.  rison'u*  (Sanlnrini),  thin  fasciculi  Irom  masseteric' or  parotid 
fascia  paswug  over  platysma  to  sbiu  at  angle  of  mouth ;  is  nut  a  part  of 
the  platysmo. 

Huy  rise  from  skin  over  stemo-msatoid,  from  zygoma,  eiternal  ear,  or  raaclft  ■ 
over  mantoid ;  may  bo  double  or  triple. 

3,  M.  ti-»tn^i7am  tnent)  (depressor  anguli  orifi),/romcstemalobliiiua'|l 
line  of  lower  jaw ;  fibres  converge  partly  to  skin  at  angle  of  mouth,  ao^'l 
partly  to  orbicularis  of  upper  Up ;  anterior  edge  is  concave  and  posi«rioc  m 

M.  traaneTiai  anilt,  from  tuner  border  of  the  depressor  down  au 
ohin,  acroaa  tnedian  liuo  to  correapondioK  point  on  other  aide. 

At  the  Eomer  of  the  luoncb  the  various  docosaatiag  oiuacnlar  Sbres  give  rlM,l 
to  a  deuse  mass  or  knot  external  to  the  lip-comniissuro. 

Second  Later. — 1.  M.  quadratui  hhii  tup.,  p.  n,,  lies  along  tlwl 
side  of  nose  from  orbit  to  upper  lip,  and  rises  by  three  heads— capuf  a 
ffulare^p.  n.,  =  levator  labh  sup.  alsequenaai;  caput  in/raoriitalf,  p.  i.  , 
=^lev.  fabii  aup,  proprius;  and  caput  xygonuitteunt,  p.  n.,  =zygora>L  J 
minor.     Caput  ant/ulare  rises  from  nasal  process  of  sup.  max.,  generally 
connected  with  the  frontalis,  and  separAtes  into  two  fasciculi  below — one 
to  the  skin  of  the  wing  of  the  nose,  the  otber  lo  ihe  skin  of  the  upper 
lip  or  cheek,  blending  with  the  orbicularis  oria  and  the  iieit  head. 

The  middle  head,  caput  I'n/morbtlile,  rises  from  the  anterior  surfaoe 
of  the  upper  jaw  and  its  malar  process  in  a  line  passing  from  bIwvo  the 
infraorbital  foramen  down  and  out  to  the  suture  between  the  sup.  max- 
illa and  mnlar  bones,  and  inserted  behind  the  caput  angulare  into  tbu 
skin  of  the  wing  of  the  nose  and  of  the  upper  lip. 

The  outer  head,  caput  aj/gomarlcim  («ygomaticus  minor),  rises  f 
the  tuberosity  of  the  malar,  strenfithcned  by  bundles  of  the  malaris  n.  _ 
cle.  and  posses  to  skin  of  upper  lip  and  to  the  caput  infraorbil^le  Qer.  1 
labiisup.).  1 

2.  M.  Cnniavn  (levator  anguli  oris), — Origin,  canine  fii^sa  below  in-  I 
fraorbitul  foramen,  covered  by  the  quadratus;  passes  down  and  out  to  1 
skin  at  the  angle  of  the  mouth,  una  a  large  number  of  fibres  decussuts* 
with  the  depressor  anguli  oris  or  are  continued  lo  the  orbicularis  of  tiia  i 
yower  Jip :  it  almost  always  receives  n  slip  from  nasal  process  of  tlic  sup.  1 
maxilJa  cJoae  under  the  caput  angulwre.  ■ 


I  3.  M.  QuadraluK  Meati  (depresaor  laLii  inferioris). — Origin,  lowec 
^w  froiu  near  B^mphvais  to  beyood  the  mental  fbnunen ;  {laases  in  Ut 
lis  fellow,  aad  iiaerted  into  the  BkiD  of  the  lower  lip  und  orbicalarie ;  it 
ia  reatly  a  continuation  of  the  platysma. 

Third  ^ayksl.— Lateral  Muma.—M.  buccinator  (trumpet  muscle), 
a  flat  liiyer  forming  a  large  part  of  the  wall  of  the  mouth ;  attached  at 
upper  unil  lower  margins  to  alveoli  of  muxillap'  bones  opposite  the  molar 
teeth,  posl«riurly  to  the  pt^rygo-maxillary  lig.,  BepLLrnting  it  Irom  the 
HUperior  constrictor  of  the  pharynx ;  fibres  become  thickened  at  angle 
of  mouth  and  join  the  orbiculariH ;  higher  and  lower  fibres  are  directed 
to  corresponding  lipa,  middle  ones  decussate,  the  upper  to  the  lower  lip, 
the  lower  to  the  upper  lip.  , 

Mrdian  Miixdu. — I.  Sphiiictfr  oru,  or  m,  orbirvUiri*  an»,  la  ftn  ellip- 
tical sheet  making  the  foundation  of  the  lips,  composed  largely  of  trans- 
Terse  and  verticalfihres  from  the  buccinator  and  elevators  and  depressoia 
of  ihe  angle  of  the  mouth:  there  are  also  sagittal  fibres  between  the  skin 
and  mucous  membrane.  The  deeper  fibres  and  a  distinct  marginal  band 
from  the  buccinator  pass  Irom  side  to  side  without  inlerrujilion ;  the  le- 
vator and  depressor  anguli  fibres,  which  have  crossed  at  the  comer  of 
the  mouth,  enter  the  more  superficial  parts  and  are  in^rted  into  the 
skin  of  the  middle  portion  of  ine  lip,  mostly  al\«r  crossing  the  median 
line  and  decussating  with  their  fellows;  these  do  not  reatrh  the  tree  bor- 
der of  the  lip. 

2.  Mvi.  iiicimvi  attach  the  orbicularis  to  bone.  The  upper  1i_p  has  two 
alipa  on  each  side,  an  outer,  or  m.  indsiciu  tup.,  from  the  inciaor  foasa, 
■nd  an  inner,  m.  nanthlabiah't,  Irom  the  aeplum  of  the  nares;  the  lower 
Up  has  one  flisciculus  on  a  side,  m.  inctMima  inf. ,  from  the  incisor  fossa. 
"ntcse  all  ps,i»  out  toward  the  comers  of  the  monlh. 

The  sagittal  fibres  are  more  developed  in  the  infant,  are  in  the  mar- 


I 


is, 


_/.  n(ua/u,  p.  n.,  includes  slips  usually  di  si  in  gnished  ascomprrwor 
u  and  d-^rrtmr  altr  no«  (outer  (lart ).  The  former  rises  from  the  sup, 
dlla  by  the  side  of  the  anterior  bbmI  apeHurc,  and  meets  iu  fellow 
in  the  median  line  over  the  cartilages  of  the  n;^  in  an  expansion  com- 
mon to  it  and  the  pyramidalis  na^.  The  dfpres*of  ala  iiani  rises  from 
the  incisor  fossa,  und  is  inserted  by  its  outer  port  into  the  bock  of  the 
"i  of  the  nose,  and  by  lis  inner  part  into  the  septum,  called  depretior 


I  Ma  ot  ine  nose,  ana  Dy  lis  inner  part  inio  tne  septum,  caiiea  iteprtmor    ^ 
tipti,  p.  n.  ^ 

Th<^  pi/ramiiiilin  nan  is  a  prolongation  of  the  frontalis,  decussating  :^M 
with  its  hbres.  und  attached  to  skin  at  the  lower  median  part  of  the  fore-  ^H 
hetid  and  to  the  tendinous  expansion  of  the  compressor  iinris  below.         ^H 
There  are  other  indistinct  fibres  of  naaal  muBclea— the  dilator  lutrk  ^M 
y»trrior  and  anterior.  ^| 

Jf.  aiMiuliu  oT  Alblnns  is  fre4]iicntly  present  beaeath  the  common  elevatni   H 
cf  Up  and  nosefqaadratDBlabii  gap,),  patKiDerrniu  uaeal  pTuttna at  w^.n 
to  lUDe  bone  below,  connected  witli  comp.  uarLs. 
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B     4,  M.  THeinlatu,  p.  n. ,  levator  labii  inf.  or  lev.  menti,  from  ino'wor  fuGSk  1 
Pof  lower  jaw,  passing  down  betwccD  dopreasors  of  lower  lip  to  integn- 
'   merit  of  vliin ;  it  forms  the  furrow  of  the  chin. 

Al  the  apex  of  the  chin  between  the  periosteum  and  Bofl  paits  is  k 
t4mes  a  burea. 

Jf.  anania/ui  menli  usaally  coutinnes  the  above  fibres  I<j  the  region  of  tbe 
mental  foramen.  ' 

JVercei.— All  tfae  muscles  of  head  and  face  above  described  (masclesof  ex- 
pression) get  their  motflr  supply  from  the  bcjal :  perhaps  the  frontalis  and 
orbicularis  oenti  are  supplied  from  the  ocolu-oiotor  nocleus,  and  uut  the 
faeial. 

.Ii^ioniiortheniual  miitdaan  indicated  by  their  names:  the  pyranidala  nori 
wrinkles  the  stin  at  the  root  at  the  uose  and  draws  down  that  of  the  fore- 
head ;  dilatation  of  the  sis  is  not  usoall;  seen  nnleaa  in  dj-spniea.  Of  the 
llp-mnscles,  the  Drbiculsris  oris  draws  the  lips  together  vertically  and  trftns- 
Tersely  snit  presses  them  against  the  teeth ;  the  lygomaiieiit  draws  the  angle 
of  the  month  Dp  and  back  ;  the  ruoriiu  retracts  the  angles  of  the  mou th  ;  the 
incciiiator  flattens  the  cheek,  keeps  food  between  the  teeth,  or  expels  air  from 
the  mouth  :  the  letalor  ramti  draws  ep  the  chit)  integument,  and  bo  protrude* 
the  lower  lip.    Actions  of  other  mnsclcs  are  indicated  by  tbeir  nan  " 

have  to  do  with  the  expression  of  passions. 

Deacribe  the  mnBcIea  of  tlie  orbit. 

There  are  seven  for  descripiion.  The  m.  fevatnr  paJp^inr  tiiperviriM 
{nriffi'n,  above  opiic  ioraineo  and  sup.  rectus)  ends  in  a  membranona  ex- 
pauaioQ ;  vaertal  into  the  fibrous  tarsus  of  the  upper  eyelid. 

A  thin  superficial  layer  is  continued  over  the  tarsus  te  the  skin  of  the  lid; 
eome  flbree  are  attached  to  the  conjunctiva,  to  the  wall  of  the  orbit,  and  to   | 
the  trochlea. 

The  /our  ifrai'pht  miifdn  have  a  continuous  tendinous  origin  at  tha  I 
opes  of  the  orbit  from  a  ligamentous  ring  which  encircles  the  opiia  1 
tbramea  and  crosses  the  spneDoidal  fissure ;  most  of  the  fibres  sprinir  j 
from  two  common  irndnns:  the  upper  one  rises  IVom  the  inferior  toot  of   ] 
the  small  wing  of  the  sphenoid,  and  is  proloojied  iulo  the  interna],  f  ,  . 
rior,  and  external  rcctij  the  lower  {Zinnj  rises  from  the  lx>dy  of  lh« 
sphenoid  and  divides  into  three  slips  for  the  inlernal,  inferior,  and  ex-   ' 
I«ma]  recti.    AH  the  recti  arc  inserted  into  the  sclerotic  'Sot  i  lines  from   | 
the  cornea;  the  external  has  two  heads,  between  which  pass  the  third, 
nasal  hranch  of  the  fillh,  the  sixth  nerve,  and  ophthalmic  vein.     Th« 
external  and  inferior  rocti  are  the  longeet,  inlemtd  broadest,  and  giipe- 
rlor  smallest.  { 

The  niperior  olliqw.  or  tniehlatiix,  is  internal  to  ihe  lev.  pa]pebn& 
rises  just  in  front  of  the  optic  foramen,  and  posses  forward  to  a  round 
lendoD  which  plaji's  through  a  fibro-cartilaginous  ring  atlAcbed  to  the 
trochlear  fossa  of  the  frontal :  it  is  there  l^nt  out,  back,  and  down  be- 
tween the  sup.  rectus  and  eye,  and  is  inserted  beneath  the  outer  edge 
of  the  sap.  rectus  midway  between  tlie  cornea  and  optic  nerve.  Tti« 
;jMtffe^  is  lined  by  a  synovial  sheatli.  i 


PThe  infrtntir  ol/liqut  rUet/rom  the  orbitaJ  pkle  of  the  sup.  I 
'dose  ontaide  the  on6ix  of  the  nasal  duct:  the  muscie  pa^ 
■nil  up  between  the  inferior  rectus  and  floor  of  orbit,  au 
jinder  cover  of  the  est.  roctna  at  the  back  part  of  the  eyeball,  i 
io  the  optic  nerve  than  to  the  eornea. 

_.,  (nuor  Irofhlat  is  a  mnscular  slip  rrom  tbc  lev.  palpebm 
the  IrwhU'a:  the  occasional  graciUimiur  rises  with  the  aiip.  oliliiiue  and 
beneath  it  Ut  the  troclilra :  tlie  eit.  rectUH  may  liave  scparale  beads  hi  uie 
illB«rlioti,  An  aceeuarn  inf.  rtctm  may  nnaa  from  the  inf.  rectus  to  the  inf. 
oblique  ;  tbe  Irmuccmu  orbiUe  is  au  arched  luusclc  from  the  orbital  plate  of 
.  the  ctbtnoid  acrooa  tba  upper  aurroce  of  tbe  e;cl>al1  to  the  outer  wall  or  tha 

Smii. — Eiteraal  rcclus  b;  the  aiitb  nerve,  sap.  oblic|ae  by  the  fourth,  anftl 
Ihe  other  Ave  hj  Ibc  third  nerve.  I 

dcfunu. — /.en. palpeAre  \»  the  elevator  of  the  upper  lid  and  antagonist  of  IhtT 
'  palpebral  port  of  the  Olticularii.  Thu  eyeball  aeemg  to  move  on  a  eential' 
ued  point  withuat  BhiftJug  Ita  place  as  a  whole  within  the  orbit ;  four  mova- 
ments  ace  possible:  (11  lateral;  (3)  elevation  and  depression;  (3)  obliiine 
QlDvemeiita  oT  elevation  and  depression:  (4)  rotation  about  a  saKittal  axis. 
The  uf.  and  int.  rscli  produce  only  lateral  movementa;  the  tvp.  and  inf.  recti 
have  their  Hue  of  direction  internal  to  the  centre  of  motion,  and  so  produce' 
not  only  elevation  and  depression,  but  also  inward  direction  and  Bligbl  rota- 
tion :  this  is  corrected  bj  the  oblique  mnscles,  the  inf.  oblique  being  associated 
with  the  inp.  rectus,  and  t«p.  oblique  with  the  inf.  rectus ;  tbe  snp.  obllqae 
turos  tbe  cornea  down  and  out,  ibe  inferior  up  and  out. 

Around  the  orbit  is  soft  fat  and  the  capiale  of  Tenm,  fonoiD^  a  socket  at- 
tached in  Itont  to  the  ocular  conjunctiva:  a  larjie  Ijraph-space  is  between  it 
and  the  eje ;  it  la  pierced  by  tbe  eye-muscles  and  sends  a  tubular  prolongation 
upon  each.    The  tatpaumy  tif/aninl  i>t  the  eye  is  a  thickening  of  the  lower 

Grt  of  the  capenle,  attached  at  each  end  to  the  orbital  margins  and  support- 
t  the  eye  in  its  socket. 

I  Muidfs  of.  Miulication. 

\       There  are  four  pairs,  two  outside  and  two  inside  the  jnw-bone.    Tht 
moMrteric  fascia  Is  a  part  of  the  deep  cerricnl,  covers  the  masseter  mus- 
cle, inveatA  the  parotid  gland  (parotid  fuficia),  and  forms  the  alylo-max- 
illary  Ihcament. 
I.  Jit.  viaueter,  aqnadnite  muscle  with  two  parts:  the  giiperjtcinl part 


I 


rises  from  the  sup.  maxilla,  malar,  and  lower  mrdcr  of  Eyfioma  fu 
Ulterior  two-thirds  by  tendinous  bundles  which  project  betj         ' ' 


Its 


the  mus- 
cular fasciculi ;  it  passes  down  and  back  to  lower  half  of  jaw  from  angle 
to  third  molar  tooth ;  ihe  dfijtpart  is  triangular,  and  passes  nearly  ver; 
ticallv  from  the  posterior  third  of  zypoma,  lower  border,  and  from 
the  deep  surface  of  the  arch ;  iiiteriai,  after  uniting  with  the  miperfit 
put,  into  the  upper  half  of  the  ramus  and  coronold:   this  is 
wholly  covered  by  tbe  superficial  portion. 
There  may  be  a  bursa  between  these  two  parta. 
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MUSOl.ES  OF  THE  TRUNK, 

K  well  drvelnjipd  in  thi" 

The  lempond  fascia  is  a  dense  apon.  cohering  the  temporal  muscle 
above  the  zygoma:  it  is  attached  to  the  temporal  creat  of  tbe  frontal 
and  upper  temporal  line,  and  below  divides  into  two  layers  attached  to 
the  inuer  and  outer  Burfacea  of  the  Evgoraatio  arch ;  it  b  separated  from 
intcfnUDcnt  l>y  a  lateral  pnyectioa  oi  tbe  Galea  apon.  and  d;  tbe  supe- 
rior and  anterior  auricular  muscles. 

2.  M.  ticmporalii  risea,  fan-sbaiied,  from  the  whole  of  the  temporal 
fossa,  not  its  anterior  malar  wall,  which  is  covered  with  fat,  from  the 
deep  surface  of  the  temporal  fascia,  and  ma?  blend  with  some  deep 
fibres  of  the  masseter.  Ine  anterior  fibres  are  nearlj'  vertical,  the  pos- 
terior nearly  horizontal ;  all  converge  to  a  tendon  which  is  inserird  mto 
the  upper  and  anterior  borders  of  the  corouoid,  and  deeper  fibres  have 
a  fleshy  insertion  into  its  inner  surface  as  far  as  the  union  of  the  ramus 
and  body  of  jaw. 

M.  tempofalw  minor  orcosionalty  goes  from  tlie  Sbro-cartilace  of  the  tcmporo- 
maiillary  articalatioo  ta  the  aigcaoid  notch  of  the  lower  J&w. 

3.  M,  plerjigoideJia  fxleniu*  occupies  tbe  zygomatic  fossa,  and  rieft  by 
two  heads,  the  upper  and  smaller  from  tbe  Eygomatio  surface  of  the 
£reat  wing  of  the  sphenoid  and  infratemporal  orest;  the  lower  and 
larger  from  the  outer  surface  of  the  ext.  pterygoid  plate.  Tlie  fibres 
from  both  pass  back,  converging  to  a  fossa  on  the  front  of  the  neck  of 
the  lower  jaw,  to  the  interarticuiar  cartilage  and  capsule.  A  venous 
plesua  is  between  its  upper  surface  and  Iwse  of  skull. 

M.  plerj/goidtui  propriuf  la  a  vflrtical  hand  from  the  iufralemporal  crest  ont- 
Blde  the  eit.  pt«i7goid  to  the  ouI«r  pterygoid  piste  or  tuberosity  of  palale- 
liODB  or  sap.  maxilla, 

Jf.  plerygo'tpiaotut,  from  the  nplne  of  the  spht 
plato  betwoen  the  two  ptorygoid  mnscles ;  this  ia 
iignmraf,  aad  ma;  be  converted  into  bone. 

4.  M.  ptcrygoideus  iatrrnxu  rises  also  by  two  beads — one  from  the 
pterygoid  fossa,  mostly  from  the  inner  surface  of  the  ettemal  plate, 
from  the  tuberosity  of  the  palate  between  the  two  plates;  a  second 
small  shp  outside  the  ext  pterygoid  muscle  frvm  the  lubcrosil4cs  of  the 
palate  and  sup.  maxilla:  fibres  pass  down,  back,  and  out  to  (he  inner 
surface  of  the  ramus  between  the  angle  and  dental  foramen ;  it  is  dis- 
posed much  like  the  masseter. 

StTtet.—kW  from  the  inferior  maxillary  diviaioa  of  the  Bfth. 
AiUmii.^ilat'eler,  temporal,  nnd  raf.  pfersFpotrf  olevnte  the  lower  jaw;  as  de- 
pitaaioa  is  nut  much  rexiatetl,  it  ia  accomplUbed  by  smaller  masclra,  chiefly 
the  digaatric ;  rrl.  pterygoiil  prolmdes  the  lower  jaw.  or  alternately  ptodacra 
a  jTriodlng  of  molar  tMth ;  it  may  aUo  aulBt  in  opening  the  mouth  whim  the 
eoodxiee  are  carried  forward  npon  the  aitic.  eminencet,  The  hinder  poiCioa 
of  tbe  temporal  and  the  deep  part  of  tlie  muuil/tx  retract  the  jaw. 
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MUSCLES  AND  FASOIffl  OF  THE  EXTREMITIES. 
The  Upper  Extremity.  ^M 

THE    SHOUXJJEH.  ^M 

Describe  tbe  scapular  muscles  and  fascis.  ^| 

The  di^i  /iiia'ri  is  strong  and  tendinous  over  the  back  of  tie  deltoid 
and  in&aapinatufi ;  the  uifraApinatus  fascia  covers  the  teres  minor  and 
sulits  at  the  posterior  border  of  the  deltoid,  a  deep  layer  passing  to  the 
SDoolder-joint  under  that  muscle,  a  stiperficinl  laj*er  to  the  spino  of  the 
scapula  over  the  muscle. 

(a)  Vertical  Scapular  Miudeg. 
M.  Dthoideat.^Orii/tn,  in  three  portions:  an  anterior  from  the  front 
of  the  outer  third  of  the  clavicle,  a  middle  from  the  point  and  outer 
edge  of  the  acromion,  a  posterior  from  the  lower  border  of  the  scapular 
spme  and  triangular  surntce  at  its  ioQcr  end,  and  from  infraapinatoa  fua- 
oia.  These  converge  into  the  tendon  of  iasertion  into  the  deltoid  tuber- 
de  of  the  humerua.  The  anterior  and  posterior  parts  run  by  long  faa- 
oicuti  into  the  marginal  parts  of  the  tendon :  in  the  acromial  portion  mpst 
fibres  rise  in  a  bipcuniform  manner  from  the  sides  of  four  tendinous 
seplA ;  llie  oblique  fibres  are  inserted  belov  into  three  septa  which  come 
up  from  the  humema  to  alternate  with  those  above.  Some  fibres  pass 
fri)u  the  tip  of  the  acromion  to  the  tips  of  the  lower  septa,  and  some 
from  (be  tii»  of  the  upper  septa  directl}'  to  the  humerus. 

FibriM  contianed  into  the  tiapeziaii,  ss  in  animals  lacking  clavicles;  addi- 
ijiinkl  ■lina  ttom  eit.  or  int.  bordpr  of  Evapula  Ibuio-dFltoldeus  Mcclcclii);  a 
'    tlie  insortioD  uf  the  SDpinBlur  toagas,  cnnoected 
nnjor:  «i,  acromio-claciculaTii  lat,  from  the  Bcro- 
thc  uTooiioD  and  origin  of  delt«iid  ;  ma;  be  a 


nt  um 

three  B 


pntlongBtion  o. 
I   InBemivblj  with  the  pcct. 
uial  pnd  of  the  clavicle  t< 
I  mMtUeiU  muscle. 

(6)  Posterior  Scapular  Musdn. 

.    M.  tiiprtapinatiis,  fropi  inner  part  of  supraspinous  fossa  to  _  _.,_ 

of  the  notcti,  from  supraspinous  fascia  and  trans,  hgamcnt;  adherent  __ 

'  capsule  and  infraspinatus  tendon  \  inxerfed  into  the  upper  of  the  three 

&cets  on  the  great  tuberosity  of  the  humerus. 

2.  M.  in/rMj>inat«i  rimn/rom  the  inner  two- thirds  of  the  infraspinous 

fuwii,  from  the  infraspinatus  fascia,  and  under  surface  of  the  spine;  fibres 

eonverge  to  a  tendon  concealed  within  the  muscle  and  tTiti-rtrd  into  the 

[  middle  facet  of  the  great  tuberosity.     It  may  be  insepambly  connected 

[  irith  the  teres  minor. 

.  M.  Teret  Minor. —  Oriffiii,  ftotn  narrow  grooved  surface  or  doniura 
I  of  scapula  dose  to  axillary  border,  from  septa  between  it,  the  teres 
nwor.  and  infmcpinntus ;  intertill  into  lowest  facet  on  gtvai  inV-tvmVj 
ana  into  shati  for  a  short  distance  Ix'low. 
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May  be  a  bursa  under  its  insertion.    It  is  betiinii  the  Inng  head  of  the  J 
triceps  and  capsule ;  the  dorsal  scapular  artery  passes  betwe«D  it  aud 
boDe. 

(c)  Anterior  Scapular  Miade*. 

M.  Suhseapulara.^ Origin,  by  mascular  and  tendinous  fibres  Irom 
venter  of  BCnpula  and  groove  along  the  aiillaiy  border ;  ima-rtion,  t 
tuberosity  of  huinenis  and  into  ahaft  for  a  short  diaiance.  Aa  in  tne 
deltoid,  thia  muscle  contains  tnro  sets  of  septn — one  from  the  origin,  and 
one  from  the  insertion  for  iittaehraent  of  oblique  muscular  fibres-  Some 
fibres  Irom  the  axillary  bonier  of  the  muscle  are  usually  inserted  into  the 
ca^ule.  known  as  the  luiuuarmhris  minor. 

There  is  a  bursa  between  the  muscle  and  the  capsule,  and  oHen  anotliei 
on  its  anterior  aurfuce  (baisa  coraco-brauliialis).  .  i 

ffenxi.^SxipTt-  and  infraspinatus  by  suprascapular  nerve  from  fiftb  and 
sixtb  cervical :  otliers  from  giust,  card  of  brachinl  plexus,  dctuid,  and  teres 
minor  from  flfth  and  Biith  cervical  through  circumHex  nerve;  lubacapnlaria 
by  fifth  and  sixth  cervical  through  apper  aud  lower  anbacapular  nervu. 

Aeliont.—DtUmd  abducts  arm  to  90°.  posterior  Sbres  said  to  aliduct  ouly  to 
45°;  Insertion  of  trapezius  corresponds  to  origin  of  deltoid.  BO  that  the  two  are 
continuonsin  action:  anterior  part  of  the  deltoid  draws  the  bumerua  forwai4 
and  rotates  in  ;  of  both  deltoids  croascn  the  arms  over  [he  cheat;  posterior  part 
draws  humerus  backward  and  rotates  out ;  supra-,  inriasplnatus,  and  subsMp- 
alaris  steady  the  capsule  while  deltoid  acts.  The  supnupinalui  only  abdncbh 
The  ii^nu|iina(iu  rotates  out  and  carries  the  arm  t>ack  when  it  is  raised.  The 
nbitapulara  rotates  in  aud  carries  the  arm  forward  when  it  U  raised.  Tha 
tere>  mtnur  rotatw  the  raised  humems  out  and  depresses  it.  All  act  as  ligk- 
menta  to  the  joint. 

THE  UPPER  ARM. 
Describe  the  muscles  and  fascise  of  the  upper  arm. 

The  apoactirmiii-/ Ihr  -irm  (deep  fascia)  is  thin  over  the  biceps,  atrong 
over  the  triceps,  and  is  attached  to  ibe  humerus  by  intermiiscii/oT  tepfa 
Uigg.  inlermanculiina).  The  rjtcmal  iiitrrmuxcwlar  wptum  extends 
from  the  outer  epicondyle  and  supracondylar  ridge  to  the  deltoid  inaer- 
tion :  it  is  pierced  by  the  tnuseulo-spiral  nene  and  sup.  profunda  artery. 
The  inlenuii  intmwucidnr  teplum  extends  from  the  inner  epicondyle 
and  inner  supracondylar  ridge  to  behind  the  cornco-bmchialis :  it  ia 
piemed  by  the  nnaatomotiea  magna  artery. 

The  internal  brndiiai  }ig.  ofStruthersia  a  fibrous  band  below  the  teres 

m^jor  insertion  to  the  inner  epicondyle :  the  ulnar  nen-e  and  iuf  pro- 

^  ibuda  artery  pass  between  this  band  and  the  inL  intermuscular  septum. 

■  [a)  Muidu  of  Anterior  Surface. 

^r  Flnt  Lawr.^M.  Bicepn  (brachii). — Its  thort  or  iiijiT  head  riaee  with 
i!A0ai/}iixt-brach  rails  trom  the  coracoid ;  the  longhead,  from  the  upper 
end  of  the  glenoid  cavity  within  ttvu  capanle  by  a  tendon  t»ntinaotu  oa 
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each  aide  with  the  glenoid  lieamenl:  t __. ^ 

rniddk'  and  lower  part  of  the  arm.  The  t«DdoD  of  inxertici'  ia  sliBhtly 
t,wis>«d  and  attached  to  the  back  part  of  the  tuherosit;  of  the  radius^ 
eepimtted  from  the  forepart  by  a  bursa :  may  be  a  second  bursa  between 
the  tendon  and  ulna.  From  the  innerwde  of  ihe  lendon  a  part  branches  " 
o(T  Hs  an  aiM>neurotic  band  or  remiiimar  /a$cia  llacertus  fibrogus,  p.  n.), 
and  blends  with  the  deep  fascia  of  the  forearm  stretched  acrofia  the 
brachial  vessels  and  medjan  nerve. 

One  of  the  most  Tsriable  mnscltfi:  a  third  head  (10  per  ceot.  of  (asea)  rises 
from  hnmcrrua.  connected  with  brachialis  anticus  and  roraco-brsobialiii,  Bod 
inserted  intoconcoid  portion  of  mnscle  and  Bcmilunar  fascia:  this  is  usually 
outside  the  brachial  artety ;  a  bead  may  come  fmm  ouler  side  of  humerus, 
hicjpital  groove,  oi  great  tuberosity ;  may  he  two  additional  beads  or  even 
three.  It  may  give  off  a  slip  to  the  inlemal  int^rmusc.  septum  or  inner  con- 
dyle or  pronawr  teres.  Absence  of  long  head  ;  it  was  originally  extracapsu- 
lar, but  baa  become  covered  by  tbe  cotaco-bumeral  tig.,  a  part  of  the  pcct. 
iDinor.  The  wmilnnar  fascia  represents  an  ulnar  division  and  corresponds 
to  tbe  fascial  insertion  of  tbe  bic(;|»  fem. 

Stetmd  Layer. — I.  J/.  Coraco-bradiialis. — OnQtii,  tip  of  coraeoid 
between  pect.  minor  and  short  head  of  biceps,  coojoined  with  the  latter; 
ititertion,  inner  border  of  humerus  near  its  middle,  between  triceps  and 
brachiallB  anticus',  higher  np  some  of  its  fibres  are  oft«n  inserted  into  a 
fibnnw  band  aR-hing  over  the  lat.  dorsi  and  teres  major  tendons,  and  at- 
tovfaed  close  to  the  small  tuberosity.  It  is  usually  pierced  by  the  mua- 
enlCKnUaneoiis  nerve. 

Many  varieties,  which  seem  to  indicat*  it  is  formed  of  three  parts— vii.  {l( 
S  superior  short  part,  from  coraeoid  to  small  tuberoaitj  Im.  coraco-eapnlarit  to 
capanla) ;  (31  middle  part.  corresiWDditiK  to  Ihe  muscle  usually  seen;  (3)  infe- 
rior part,  to  inner  epicoadyle  or  supracondylar  process  Itomco-brachialiii  minor). 
The  middle  part  is  most  conslant  iu  man.  but  is  usually  accompanied  by  a 
part  of  the  third,  with  the  mascnlo-cut.  nerve  lielwecn  them.  It  may  send  a 
•lip  Id  the  biachialis  anticus  or  internal  septum  or  int.  brachial  lig. 

2.  M.  Iiradnalu  iintiaa  (braehialia  intemus.  p.  n.)  raa  from  the 
lower  half  of  the  front  of  the  himiem*.  nearly  the  whole  of  the  int. 
intermuscular  septum,  and  upper  part  of  the  estemal :  it  embraces  the 
deltoid  iuwrtion  by  two  processes,  the  outer  of  which  is  in  the  spiral 
groove  as  far  as  the  upticr  limit  of  the  deltoid  tubercle.  It  is  adherent 
W  the  capsule  of  the  elbow-joint,  and  often  sends  a  slip  into  it,  and  \» 
tntrrtrd  into  the  inner  iinrt  of  the  rough  surface  at  the  junction  of  the 
oorosoid  with  Ihe  shaft  of  the  ulna. 


two,  nnited  with  neighboring  i 

IT  radius. 


(jh)  Interior  Mu»clt*  ofthf  Upper  Ami. 
_r'BrtTO«or/j'iV(7woocupie8  the  whole  posterior  brachial  wftwn, 
beads  are  inserted  into  a  common  tendon  ocoupyinj!  tVc  \w»Min>w 
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Kof  the  muscle  from  the  middle  of  the  ftrm  to  tlie  elbow.  The  middle  ... , 
F  long  head  (anconeus  longus — aiieoneiu  was  a  term  applied  to  any  wusda 
^  attached  to  thu  olecranon)  ri»ei /mm  the  inf.  glenoid  tubercle  of  the 
Bcaiiuk  and  adjncent  portion  of  axillary  border:  tliia  forme  the  middle 
'  and  superficia,!  part  of  ibc  muscle  and  ends  on  the  inner  Ruir^rin  of  the 
tendon.  The  external  hfad  (anconeus  brevis)  rises  abore  the  spiml 
groove  and  from  an  jiponeurotic  arch  of  the  external  intcrmusc.  sejilum 
as  it  crosses  it,  estendini;  to  the  teres  minor  insertion  above,  and  iiistftrd 
into  the  upper  end  and  outer  border  of  tendon.  The  intiTiial  or  drrp 
head  {anconeus  inlemus}  m«s  ^m  the  whole  posterior  surface  of  the 
humorufl  below  the  spiral  groove,  from  the  lower  pui,  of  tbe  external  in- 
termusc  septum,  from  the  whole  of  the  internal,  as  nigh  as  the  teres  tnmor: 
some  of  its  fibres  are  iiimrl'id  directly  into  the  olecranon,  but  most  ioin 

the  deep  surface  of  the  tendon.    The  common  lendon  miiixfrlrd ._ 

tubon>sity  of  tbe  olecranon,  and  externally  a  band  is  prolonged  over  the 
anconeus  to  the  fascia  of  the  forearm  and  posterior  border  of  ulna 
mav  send  a  slip  to  the  capsule. 

On  removing  the  triceps  a  few  muscidar  slips  are  sometimes  fouL^. 
from  iho  bone  to  the  capsule,  analogous  to  the  subcrurens,  and  described; 
I  by  some  as  distinct  from  tbe  triceps  called  tbe  lubancuiieug. 
L  Tbcrc  is  a  bursa  between  the  tendon  and  olecranon  or  in  the  tendotii 
K'somctimcs  one  between  the  Integument  and  tendon,  rarely  one  botweea 
■  the  tendon  and  ulnar  nerve  (rctro-epitroehlear). 

Varietiu. — Fourth  head  fVom  inner  part  of  hnmems ;  s  slip  between  ti 
anil  lat.  dorsl.  the  nnraneiu  quinliu  or  dBrto-epUrorhliarii  of  atiitiiulB ;  the  iM- 
rmitui-rpilradtlairU  from  the  inner  epicoudylo  to  the  olecrauoa,  hridging  over 
the  ulnar  liBTVe  and  gcaeralty  prcscDt  a»  a  band  of  fascia. 

Ktna. — Coraco-brachialis  by  brauch  from  oul«r  cord  (T  c.l,  biceps  by  mnt- 
cnlo-uut.  (5.  6  c).  bracbialis  aotlcQa  by  musculo-cnt.  and  musculo-spinl,  tri- 
oepa  by  musculo-BpEtal  |7,  9  c.), 

Adiofu, — Bicrpi  floiea  arm  at  shoulder  and  forearm  at  elbow ;  after  prons- 
tton  of  forearm  it  la  a  powerful  niipinator  and  makes  teiMe  the  fascia  of  the 
f^reann  ;  its  iuoer  head  and  coraco-bmehiaiii  draw  arm  in  m  well  as  up.  Tha 
braehialit  anlievn  la  a  simple  flexor  at  the  elbow.  Trictpt,  lut.  and  cxI.  bv«da 
.  are  cxtansurH  at  thu  elbow ;  the  loug  bead  cxt«uds  the  arm  uo  tbe  scapula,  I 
keeps  tbe  bead  of  hamcms  in  place,  and  assists  io  uxteading  the  foretuiB.  J 
These  muscles  may  act  from  distal  Sxed  points,  as  in  climbin);. 

THE  FOREARM. 
Describe  the  muscles  and  fascis  of  the  forearm. 

Tlie  s<iperjici'il /(I'l'i'j  is  mosi  distiin.l  ut  tlie  elbow,  contains  the  super*] 
Gcial  veins,  and  below  connects  the  skin  with  ijalmar  faficia.  ■ 

The  apmifiirosi'i  of  the  forearm  (deeplkseia)  is  composed  largd^  ofV 
Imnsverse  fibres,  strengthened  by  expansions  mm  the.  condyles  of  tlMlJ 
hnnienia,  olecranon,  and  fascia  over  biceps  and  triceps.     The  atita ' 
pari  is  ireaker  than  the  posterior,  and  continuous  below  into  the  a  . 
aaanJar  ligament  (lig,  carpi  ^oiaie,  p.  n.):  it  sends  in  a  thin  layer  b 
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twecn  the  siiperScial  and  deep  muscles.  The  panteriar  povlion  eenils 
off  sepia  between  the  muscles  and  forma  the  poet,  annular  ligament  {I ig. 
CAipi  doraale,  p.  n. ). 

Anterior  Group,  I^viutto-Jlexoi: 
lerfictal  and  three  deep. 

__ —All  from  a  common  tendon  in  the  following 

order  from  without  in : 

1.  M.  pronator  tera  rises  by  two  heads,  the  larger  from  the  upper 
part  of  the  inner  condyle,  common  tendon,  faaeia,  and  iniennuseuUr 
septum ;  ttecond  bead,  thin  and  deep,  from  inner  margin  of  coronoid ; 
insertion,  middle  of  outer  surface  of  radius.  The  ulnar  artery  is  beneath 
this  muscle,  and  median  nerve  between  its  heads. 

LUbU  to  be  injured  In  the  "back  stroke"  of  lawn  tenulB.  Coronoid  head 
may  be  abaeut;  slip  from  iutcruiusc.  septum  abovo  iiitior  cundyle  or  i^om 
■upracondylar  procees;  additional  bead  froio  biceps  or  brach.  anticaa.  ^ 

2.  M.  Razor  carpi  radialit  (ni,  radialis  intemus)  rises  fitrm  the  MH^^I 
mon  tendon.  Fascia  of  forearm,  and  septa  between  it  and  the  pron.  tere^^| 
palmuis  longus,  and  flex,  sublimis ;  tendon  begins  below  middle  of  fore- 
arm,  passes  tlirough  a  special  compartment  of  the  ant.  ann.  lif;.,  through 

tt  groove  in  the  imixaium ;  insa-lat  into  the  base  of  the  second  meta- 
carpal bone,  anterior  surface,  and  usually  by  a  small  slip  to  the  base  of 
the  third. 

AbsenO!  of  mascle ;  interted  into  ann.  lig.,  trapeiiam.  or  foaitb  metai^rpalj 
leceiveB  allp  from  biceps  or  its  fascia,  coronoid  process,  or  obliqne  lins  of 

3.  M.  palmari*  longiis  is  placed  between  the  ulnar  and  radial  flexors 
of  the  carpus,  resting  upon  the  flex.  subl. ;  riKx  from  common  tendon, 
ftscia,  and  septa,  forming  a  lihort  musuular  belly  ending  in  a  slender 
tendon,  insirteil  into  the  palmar  fascia,  and  sends  a  slip  lo  the  abductor 
poll.,  sometimes  one  to  the  little  finger  mnacles' 

Host  variablo  muacle  of  body,  lacking  on  both  sidea  in  oDP-third  of  the  cases, 
an  one  side  io  ooc-balf  the  cases  (Hallett),  Muscular  bvlly  may  occupy  tho 
middle  of  the  tendon,  lower  end.  botb  ends,  or  lie  Bl>sent :  may  bo  double  or 
have  additional  oriRin  from  coronoid  or  ladiua.  Jnnsrled  into  fascia  of  fore- 
arm, Hex-  carpi  nln..  pisifonn,  seaphuicl,  or  little  Bnger  muitcles.  Tbia  masciu 
wltli  tlic  cential  part  of  tbo  palmar  fascia  won  a  snperScial  flexor  of  thu 
iltlf!eri>,  but  has  b«en  redaced  by  the  development  of  the  other  flexors. 

4.  M.  fli-xor  carjti  iilmtrit  (m.  ulnaris  int.)  is  the  innermost  of  the 
miperfleial  group ;  rises  by  two  heads,  one  from  the  common  tendon,  and 
OM  from  the  inner  nde  of  the  oleemnon  and  upper  two-thirds  of  the 
post  border  of  the  ulna,  conneeted  with  the  deep  faeoia  of  the  forearm : 
luusralar  fibres  end  in  a  tendon  alone  its  anterior  margin;  iWrlftlvcvXn 
the  pieiform,  by  a  small  band  to  the  ant.  ann.  Ug.,  uii  "pn^onso^Vj  'Cea; 
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piso-mctacoriial  and  piso-uncinnte  ligainente  to  the  Gtlh  melacai^l  and 

The  ulnar  nerve  and  posl.  ulnar  recurrent  artery  pass  between  its  two 
heads:  the  pisiform  throws  this  tendon  Ibrward,  so  thai  the  uhmr  pulse 
cannot  be  telt  so  well  us  thu  radial. 

Additfunal  slip  frnni  rnrouoid  ;  iniicrtion  into  ann.  lig.  or  fourth  and  fifth 
metscariiBla.  Muuro  thtuka  Ihere  U  a  burea  between  its  lendau  and  Uw 
pisiform. 

5.  M.  ,Hfxar  mtblimu  iligiltmrm  (perfomtuB),  placed  behind  the  pre- 
ceding, ruw*  6y  three  heads:  (!( inner  condyle  by  common  tendon,  fibrune 
septa,  and  int.  lateral  lis. ;  (2)  inner  margin  of  corunoid  ;  (3|  ant.  oblique 
line  of  radius;  divided  below  into  four  jiarta  ending  in  tendons  iruerltd 
into  the  second  phalanges  of  the  four  inner  digits.  Through  the  ann. 
lig.  they  are  placed  in  pairs :  the  anterior  pair  are  for  the  ring  and  mid- 
dle finders,  the  nosterior  for  the  index  and  little  fingers.  In  the  palm 
they  diverge  ana  enter  a  sbeatb  with  the  flex,  iirof. ;  oppoiiile  tbe  bases 
of  the  first  phalaneea  the  tendon  divides  and  folds  round  the  deep  flexor, 
and  is  reunited  behind  it;  the  two  portioTis  again  separate  and  paas  on 
each  side  to  the  middle  of  the  lateral  border  of  the  second  phalanx. 


1 
I 


this  deep  layer  is  a  digaatrit  .     .. 

ooronoid;  tbe  cauical  twlly  ends  ■□  a  tendon  above  the  middle  of  the  fore- 
arm, from  whinh  rise  (II  a  fleshy  slip  to  the  ring-flnger  tendon.  (2)  a  belif 
for  the  Indei-flnger  tendon.  (3)  small  bt'lly  nimiithing  thu  littlp-flnget  ten- 
doD.  There  is  usually  a  slip  braa  tbo  condylo-ulnar  head  to  the  flex.  lung, 
poll,  tendon. 

Yatietift. — Absouce  of  radial  bead ;  of  little-finger  portion,  which  may  be 
replaced  by  a  slip  from  ann.  lig..  palmar  fascia,  flex,  prof,,  or  fourth  lunibri- 
callB ;  a  frequent  slip  to  the  flex.  prof.  A  bursa  in  its  tendinous  origin  or  be- 
tween i(  and  the  pron.  teres  in  1  per  oeot.  of  raaoa.  I 

Drfp  Miadet.  I 

FiBST Layer. — 1.  M.  ffexorprofiindiadit/itonanlperdaAn*). — Origin 
(not  Irom  humerus),  three- fourths  of  inner  and  anterior  surface  of  ulna. 
Itou  not  <|uite  the  ulnar  half  of  the  inleroeseoug  membrane  ibr  the  same 
distance,  and  Irom  an  annn.  attached  to  the  posl.  border  of  the  ulna,  com- 
mon Id  it  and  flex.  c.  ulnaris.  Only  one  tendon  (for  index  finger)  sep- 
arates above  the  wrist ;  iti  the  palm,  as  the  tendons  diverge,  they  give 
origin  to  the  lumbricalcs ;  over  the  Rrst  and  second  phalanges  the  tendon 
b  hound  down  by  an  osaeo-aponeurotio  sheath,  and  opposite  the  first 
phalanx  it  passes  through  an  opening  in  the  flex,  sitbl.  tendon,  and  is 
finally  iiurrted  by  an  expanded  end  into  tbe  l)ase  of  the  last  phalanx  t 
over  tbe  middle  and  lost  phalanx  its  tendon  ia  marked  by  a  longitudinal 
fumiw  or  deft. 


The  loilvi-Biiger  j 


la  usually  Kparate  tbranghont,  and  cornea  roostty 


TIIK    FDliEAKM, 

from  the  Jnt«rosseoDB  mezabnne :  hptwisen  the  rtog-  and  tUtle-flii^r  portioiu 
a  considerable  part  of  the  inner  sarfaee  of  thu  ulna  is  free  from  mnscnlar  b(- 

M.  aecatoritu,  from  the  conunon  l*ndoo  of  the  superficial  loaBcleB. 

The  nhnillu  of  theflfxor  tendoia  are  opposite  the  first  aDd  second 
phalkn^ies,  and  ibnned  of  strong  trunsvcrac  b&ods,  ligg.  iiiffinalia  ;  op* 
msiUi  iho  joints  the  bands  change  into  a  thin  meDibraae.  streiigthcncd 
Dv  obliqne  decussating  fibres,  so  that  there  are  annular  or  IrniBverae 
fibres,  crucial  and  oblupie.  The  sheath  has  a  sjTiovial  lining  containing 
MudI  folds,  vt'iictila  tnidinnm  or  ligg.  mucosa,  piissioe  between  tendons 
and  bones.  There  are  two  sets:  ligamciila  Areiin,  broad,  four-sided, 
and  membranous,  passing  between  both  ibe  superficial  and  deep  tendons 
near  their  insertions  and  the  lower  part  of  the  phalanx  just  above  the 

eintrcapeule  j  the  liqnmnilit  Itmga.iet/B  constant,  join  the  tendons  at  a 
ghcr  level.  Contained  in  the  lig.  breve  of  the  deep  flexor  is  a  small 
band  of  yellow  elastic  tissue,  %.  tvlifiaviim.  passing  from  the  lendon  Ui 
the  head  of  the  second  phalanx. 

2,  M.firxnr  longMpfiniciiritr*  from  the  ante^OtauxUiX  of  the  radius, 
from  its  oblique  line  to  the  ed^u  of  the  pron.  quad.,  and  from  the  atya- 
cent  part  of  the  interosseous  menihrHnc,  and  usually;  (27  out  of  36  cases) 
receives  u  slip  (fnaeiculua  exilis)  from  the  inner  epii-ondyle  or  coronoid. 
The  tendon  passes  between  the  sesamoid  bones  of  the  thumb  and  enl«ra 
a  canal  similar  to  that  of  the  other  flexors,  to  be  inserted  into  the  base  of 
the  lost  pliHlanx  of  the  thumb.  lis  complete  separation  from  the  flex, 
prof  is  cnaract eristic  of  man. 

May  have  a  slip  fVam  flbi.  onbl.  or  prof,  or  pronator  tcrce  ;  may  bo  InMrted 
into  index  flnKur  or  flrst  lumbricalis. 

M.  jleior  Mrpi  rntlialU  brrtni  or  pro/undiu  {6  out  of  70)  rises  from  oi 

face  and  anterior  border  of  radius  between  inwitlons  of  pron.  teres  i , . 

nator  lontius;  initrtion,  v«ry  variable  into  teiidau  of  Bvi  c.  rad.  ur  bonvB  of 
ou^ias  or  oiutacar)'as ;  more  often  present  In  tho  riitbt  ami. 

Jf.  u/naru  iitl.  trrrii  (m.  flex.  o.  ulnaria  brevis)  is  a  corresponding  muscle 
from  lower  ronrtb  of  anterior  anrfacs  of  ulna  to  unciform. 

Second  LAyEB, — M.  pronator  oiuidratiu,  close  to  bones  behind  iho 
last  two  muHrleH.  ciimdri lateral  and  flat,  from  pronator  ridge  and  inner 
part  of  anterior  Biirfaoe  of  ulna  for  lower  fourth,  from  radio-carpal  joint ; 
inttrird  iulo  fon.'  part  and  inner  side  of  radius  for  less  than  its  lourthi 

May  bealiHnnti  nalidlvided  intotwo  or  three  layen,  extended  furlhiT  up  than 
nsaal,  iirolonged  down  as  radio-carpal  or  uloo-carpal  mnsele;  a  alipfmni  ulua 
In  ttaprzinm  or  Hciiphoid<^m,  cubito-carpeaa.  Doing  bound  lu  rwlio-ulnnr 
cmp«nle.  it  prevents  Ita  folding  in  pronation  mnvemenls. 

NVrru.— 8ii  and  one-balf  of  tho  above  musclet  hy  the  median  nerve,  onn 
■III]  one-half  by  the  ulnar.  Pron.  teres,  Bex.  r.  md.,  palm,  lougns.  couilylo- 
ulnar  liiiid  of  flex.  tubl.  receive  median  branrhrs  near  elbow :  radial  head  of 


I 

I 


I 
I 


181 


MUSCLES   AND    FASCIA   OF  THE   EXTREMITIES. 


bell}- 


Radi'il  Group. 
Three  in  number,  from  lower  third  of  arm  and  upper  ihtrd  of  fui 
in  an  almost  continuous  row. 

1.  At.  mpinatiir  hngia  (brauhio-radiiiliB)  rita  frtim  ihc  upper  H»o- 
thirds  of  the  est.  Bupr&cundylar  ridge  of  the  buiacrus  and  ext  inler- 
mnseular  goptum,  limited  above  by  iTie  spiral  groove:  thin  fleshy  bellj- 
ends  at  tuiddie  of  forearm  in  a  flat  tendon  which  expands  at  its  I'l. 
into  the  outer  side  of  the  radiue  atbiiBe  of  styloid  pruceaa;  it8  inn 
is  united  by  fascia  to  tbe  flex,  c,  rod, ;  it  sends  some  fibres  tu  thi 
euroeie  on  the  back  of  the  forearm. 

Husolu  doubled  or  absent ;  united  with  brHch.  ttuticuB  ;  tendnn  spl 
slips  iDaertcd  together  or  at  a  distAnce  from  caob  other ;  iiiK-rted  into  middle 
of  Todlus,  tendon  of  biceps ;  slips  to  extensora  of  tiiumb. 

it.  tup.  toag.  nccusnn'iu  (1  per  cent,  of  cues)  rises  either  nborp  or  beluw  the 
origin  of  tlie  normal  mnsute  and  puses  between  it  and  the  mm.  radlalea  to 
the  tuborusity  of  tbe  radius. 

2.  M.  KclKiiior  carpi  rndiatu  hngior  rofn/rom  the  lower  third  of  tlio 
ext.  Bupracundylar  ndge  and  ext.  intermuau.  septum  and  a  few  fibres 
from  the  coranioh  tendon ;  t'mn-led  into  base  of  eet-ond  metax^rpaL 

3.  M.  Ectriiior  Carpi Rad'taU*  Brevior. — Origin,  by  coinraon  extem 
I  tendon  from  outer  condyle,  sepia,  ext  lat.  lis.,  iWia,  and  a,  fibrous  ar 
I  over  the  radial  n.  and  rad.  recurrent  vessels;  imertion,  1 
I  oarps]  bone  of  middle  finger. 

When  these  tendons  are  crossed  by  the  first  two  thnmb  eit«nsora  a  b«^ 
[   is  interposed ;  there  Is  another  under  esch  tendon  at  ita  insertion  ;  often  « 
between  the  short  rsd.  extensor  and  supinator  brevis. 

Each  tendon  may  be  split  Into  two  or  thn.-o  at  its  iasorlion  ;  either  may  |l 
Inserted  into  both  the  second  and  third  mttacarpala  or  send  a  alij-  *-   **~ 
I    fcnrth.     The  two  muBoles  may  be  united  more  or  less  complcttly. 
it.  exientar  c  rad.  inlennediu;  from  humerus  or  nonnal  cileusors  U 
and  third  metacarpals  or  both. 

or  c.  rod.  accesforiHa.  from  humerus  near  attachment  of  long  n 
isorted  by  two  Klips  into  nbd.  poll,  or  Brst  doraal  ioloron.  ai  " 
metacarpal  bone  of  thumb. 

Poftfriirr  Groiq). 

Two  lajecs,  muscles  of  superficial  hyer  inserted  into  ulnar  tAge  ^ 
forearm  and  hand  and  into  fingei^  from  fiflh  to  second  inclusive ;  of  daq 
layer  into  radial  edge  of  forearm  and  hand  and  two  outer  fingers. 
Superficial  Lavbr.— l.  M.  Eiimmr  Commm,x»  Dtgilorm.- 
(from  neither  ulna  nor  radius),  common  tendon,  fascia,  and  septa;  tu. 
are  three  fleshy  bellies,  the  innermost  divided  into  two,  four  passins  and 
the  poet.  aun.  li^. ;  the  fir»t  and  second  puss  to  the  index  and  middle  fll. 
gen  connected  b^  a  weak  band,  always  transverse ;  the  Gral  is  joined  b 
the  ezt«n8.  indieis  tendon  at  the  inctacai-po  phalanvoal  joint ;  the  tho^ 
nms  fo  the  ring  finger  and  sends  a  slip  to  the  middle  fiuser  tendon  j  "' 
/burtb  divides,  the  i)ut«r  larger  paal  govug  to  the  ring  &iger,  the  t 
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TOE    FOREARM, 


ioining  the  outer  diviaiun  of  the  extena. 


o  bound  donn 


Opposite  tbe  metstcarpo-phalaDgcal  joints  the  tendons  &] 
b;  trensvcTBC  fibres  from  the  front  of  the  joint,  Ug^.  dorsalia;  the  tendon 
Fipunila,  is  joined  by  a  slip  troni  the  interossei,  &nd  on  the  radial  side  in 
I  the  insertion  of  a  luuibrical  muscle,  forming  a  broad  ajuneurosis,  whial 
I  divides  at  the  lovfer  pnrt  of  the  first  phalanx  into  three  slips — a  cei 
Lthin  one  for  the  base  of  the  seeond,  while  the  two  laleral  parts  join 
f  Me  itiseited  into  the  base  of  the  last  phalanx. 

Variflits, — Deficiency  of  one  or  more  tpnilons,  especially  for  fifth  fiiiKorJI 
more  oftea  vi  iucreue,  especially  for  the  index  aud  middle  Bof^re;      ~     ' 
IJDg  01  tripling  nf  all  the  tendons;  a  slip  hi  the  tbamh. 

2.  M._  nrJaiiiir  minimi  diffifi  (esltns.  dig.  quinti  propr.)  fi*f*  from:^ 
Buperfidal  and  deep  fascia  of  forearm,  from  sepia  between  it  anu  the 
common  and  ulnar  extensors:  its  tendon  is  in  a  groorc  between  the 
radius  and  ulna,  and  splits  into  two  on  tlie  back  of  the  hand,  the  outer" 
bebg  joined  by  a  slip  from  the  fourth  common  cstens.  tendon,  and  both  _ 
parts  eml  on  tne  little  finger,  like  the  other  extensor  tendons. 

Slanbya  tbin  slip  from  the  com m on  tendon  in  S  per  cent,  of  ca«ea;  tendoiq 
<tf  insertion  nndivideil  in  tO  pec  cent,  of  ciu<es ;  gives  a  slip  to  rin?  HnKer  h 
6  per  MOt-;  fosion  of  belly  with  common  eitensor  in  4  '       ' 

K    3.  JK  Exinvor  (7nrpi  OTnoni  .(ulnaris  eitemiis),-  , , 

Fbttdon,  septa,  faseia  of  forearm,  whichis  connected  with  elbow-joitit 
'  Spsnle  aud  anconous;  its  belly  in  its  middle  third  is  bound  to  the  p    " 
lerior  bolder  of  the  ulna  by  aponeurosis,  and  may  receive  fibres  frc 
tbifl  fanoia;  muTfwjj,  tuberosity  of  base  of  fifth  metacarpal.     A  bur 
ie  nixler  its  tendon  of  oripin  in  one-fourth  of  the  cases. 
In  S2  per  cent,  of  eases  a  slip  is  continued  anterioriy  over  the  oppt 
I  min.  dii;.  to  the  fascia  over  that  muscle,  lo  the  metacarpal  bono  O 
phalanx  of  the  Utile  finger  (analogue  of  per.  brevis  of  lilUe  toe). 


^I  aens 

r:. 


■E' 


Husdo  DU!'  be  double,  rrdaced  to  a  tendinous  band,  Inserted  into 
W  thinl  uetantrpKl. 

U.  lUnarit  quinti  digiH,  from  post,  surface  of  lower  half  nf  ulna  to  base  ftitl 
phsl.  of  little  fluKer :  U  represented  in  44  per  cent.  Iiy  n  dorsal  slip  from  tor 
tens.  uln.  tendon  to  metacarpal  bone,  or  first  phal.  or  oitvus.  teudou  of  littli 
flugcr. 

1  M.  aneonev»  (quartus)  fills  the  apace  between  the  triceps  and  extena 

carp.  uln. ;  is  fiat  and  triunguliir.  covered  by  fascia  connected  with  like 

triceps  i  ™ra  by  n  nturow  tendon  from  a  fossa  on  the  inner  and  posterior 

at  of  the  est,  condyle  j  upper  fibres  are  transverse,  rest  pssa  obliquely 

iwn  and  in  to  the  radial  aspect  of  the  olct^runon  and  adjaceW-i^v^ 

of  ihe  ulna.     As  a  niJc,  its  sii[}crioT  fi\)ic9  arc  comXkwqim  "«\'0& 
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those  of  the  int  head  of  ihe  (nceps.    A  buiu  is  found  onder  ita  tendoKi 
of  origin,  not  in  children. 

Deep  Later,— 1.  M.  Supinntor  Bmi». — Origin,  est  lat.  lig., 
orbicular  lig.,  supinator  ridge,  bicipital  hollow  of  ulna,  and  for  a  abort 
distance  on  outer  bonier  of  ulna,  irom  fascia  covering  it,  which  is  con- 
nccted  with  the  ext.  condyle :  it  regularly  consists  of  two  layerB  separal«d 
by  Cho  post  interosseous  n. ;  fibres  pass  sling-like  around  upper  part  of 
radius  to  be  inserted  into  a  third  of  ita  length,  limited  by  the  onl.  and 
post  obliqne  lines,  to  its  neclc  and  elbow-joint  capsule. 

Anteriur  Bbres  may  liave  separate  insertion  into  the  orbicular  Jig.; 
lion  into  biceps  ur  tuberosity  of  radius. 

L     2.  M.  Extetinor  Ottin  M^carpi  BiBidt  (abd.  poll.  longus].— On>m, 
Hnpper  part  outer  division  of  posterior  siirfnce  of  ulna  below  supinator 
Pbrevis,  from  middle  third  of  posterior  surface  of  radius  and  interosseous 
'^  membrane  between;  iitgerted  into  radial  aide  of  baae  of  metacarpal  bone  . 
of  thumb,  and  commonly  by  a  slip  into  the  trapezium,  its  tendon  usually  1 
•  Hplittine.  I 

3.  jtf.  exteiaor  longtu  pollia'n  test,  secundi  intern,  null.)  ruei  below  fl 
the  cKtensor  ossis  on  the  middle  third  of  the  ulna  and  Irom  the  inteross.   I 
memb.  for  about  1  inch :  its  tendon  pasacfl  over  the  radial  extensors,  and 
is  iimerlfd  into  the  base  of  the  last  phalanx  of  the  thumb.    There  it;  » 
tendency  for  it  Icdivide  into  three  i>arts,  aa  in  case  of  extensor  camm. 
tendons,  but  all  three  converge  tn  the  base  of  the  laat  phalanx. 

4.  M.  Exbmxor  Indicit  Propriv*  (m.  indicator). — (hlgia.  from  uloa 
below  extensor  long.  poll.,,  and  slightlv  from  interosseous  membrane  and 
fascia  over  extens.  c.  uln. ;  unites  witli  the  common  extensor  tendon  for 
the  index,  and  forma  the  uaua]  insertion.  This  and  the  est.  min.  dig. 
tendon  arc  alwaj's  on  the  ulnar  side  of  the  common  extensor  tendons. 

Rarely  absent,  often  double,  aiid  ou«  slip  may  pass  to  the  Ihomb,  ring 
finger,  or  middle  finger,  fonning  an  rxtetuor  neriii  digiti  wliicb  eau  rise  aeiM- 
rateij-  fima  the  alna  or  post  anii.  lig. 

►       M.  extcHMT  irtvia  dig.  manllf,  from  back  of  wriHt-jnint,  carpus,  or  metacarpal 
■ending  teudoue  tu  one,  two,  or  throe  Augers. 
6.  M.  Ktlfntnr  Brem»  iltfliVii  (ext  primi  intemod.  noil.). — On'irin, 
amall  part  of  inteross.  memb.  and  radius  below  the  middle,  next  below 
the  extensor  ossis;  in»crt!on,  proximal  end  of  first  phaL  of  thumh. 

VarietiM  In  thumb  extensors  in  1  out  of  G  cases;  must  orton  in  exteoa. 
OHis;  inst^rtion  into  short  tbumb-muscles,  Extens.  broviBpolI.  is  peculiar  to 
man,  locking  in  5  per  cent,,  fused  as  it  were  with  theeit^ns,  owis;  it  m»y  hs 
nnited  with  the  long  extensor.  Tbe  lung  eiteosnr  is  often  dnoble  ;  may  send 
a  slip  to  the  common  extensor  or  indicstur.  May  lie  another  ei  tenser  between 
the  indicator  and  exCena.  long,  poll.,  witb  Insertion  into  both  digits;  this  fa 
normal  in  the  dog. 

A'eiTM.— For  the  radial  and  posterior  fEroups  wholly  by  the  musculo-spiral; 
tbe  fluconens,  sup.  longas,  and  extens.  carp.  md.  long,  by  that  nerve  before  H    I 
diridea;  ull  tbe  others  by  its  post.  intoToaseaaB  branch.  ■ 


I 


I 


I 


Tliree  oerves.  Ihererore,  snppi;  all  the  muitcles  nf  the  forcsnu — median  uid 
vlnar  anteriorly  (del.  t.  uIl.  and  inner  half  of  flex.  prof,  by  ulnar),  mtueulo- 
ipiral  rilemiklly  nnd  poateriorl;,  ^^- 

THE   HAND.  ^H 

Descrilie  the  mnscleB  and  faBcia  of  the  hand.  ^B 

Fiueiit  of  the  damim  is  a  thin  layer  prolonged  tram  the  poet,  ntin. 
litf.  and  blending  with  the  exteoeor  expansions  over  the  fingers ;  deeper 
ttiau  thill  the  interossei  are  covered  by  thin  aponeuroses. 

Fiuda  of  llie  pn/m  (volar  aponeuroais)  consists  of  a  strong;  central 
part  and  two  luteral  portions  whieh  cover  tne  ahorC  muaelea  of  the  thumb 
and  little  finger.  The  central  portion  is  the  part  commonly  called  palmar 
foAcia :  it  WDUBta  of  fibres  moHtly  ptolorigeu  from  the  pJm.  lone.,  Bome 
nom  tbe  aim.  lig.,  thus  forming  two  superficial  layers  with  vertical  fibres, 
between  which  is  the  palm.  breviB  muscle;  there  is  a  deep  laj-er  of 
transverse  tibres.  Below  the  fascia  divides  into  four  procet»es  to  join 
the  di(!ital  sheatha;  off^^tearc  sent  back  to  tbe  deep  Iraiis.  lig.  at  tho 
heads  of  the  metacarpals,  forming  a  nbort  canal  above  each  finger  for 
the  flexors.  Between  the  proceese*  the  tranaveree  layer  of  fiisda  eovere 
(he  lumbrical  muselea,  digital  vessela.  and  nerves,  passing  over  to  tbo 
thumb  and  forefinger.  At  the  clefts  of  the  flngera  a  transverae  band 
is  called  the  mijxrfidal  Irani,  lig.,  or  Gerdy's  fibres.  Tbe  interossei 
wusdce  also  have  a  separate  fascia  coDtiiiucd  Delon  into  the  deep  tikua^H 
li»-  J 

('i)    On  lilt-  Dwmm.  ■ 

Extensor  tendons  already  described.  ^| 

(6)  M,acl»  of  TWor  Sarfaet. 

SupKRnciAL  Mrsci,E8. — M,  pahnnriit  hrevin.  thin  and  subcutaneous, 

r>»t»frtim  ann.  lig.  and  deep  layer  of  longitudinal  fibres  of  palmar  fascia, 

and  ends  in  a  vertical  line  in  tlie  fascia  covering  the  baU  of  the  little 

fineer.  and  sometiDies  in  the  skin. 

DSEP  Mi;8CiJ!8. — Mfdian.—Vai-pal  flur«p,— Aatbe  superficial  and 
deep  flexors  and  flex,  long,  poll,  enter  tbe  hollow  of  the  hand  ibey  are 
bound  into  one  tube  lined  liy  synovial  tissue;  a  loose  synovial  sac  is 
formed,  passing  np  to  the  levi-l  of  the  radio-carpal  joint  and  prolonged 
down  the  inner  lendoDs  to  the  diintal  ahenth  of  the  little  finger,  open- 
ing into  it  generally.  Tho  sheath  titr  the  lendim  of  the  thumb  is  gen- 
erally Kparottrd  from  the  large  sac  by  a  sagittal  septum  behind  tho  me- 
dian nerve ;  the  bursa  exlenils  but  a  short  distance  ou  Llie  index  and 
middle-finger  tendons. 
The  mat.  Itimbncalr*  (fiddler's  uiusclcs)  are  four  tapering  fosoiculi 
from  tbe  deep  flexor  li'ndons  fsi-li  to  the  dot^  espannoti  of  the 
...I  extensor  on  the  ndlnl  side  of  the  firsl  phalanx.-.  «fi)^\i  TctHit 
the  radial  side  and  radial  |>art  i^if  \\vi  xuX..  wixAvix,  •A  "^a  iisie^ 


ing  into 

Ierally  le 
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from  th' 
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fleiors,  add  the  ianer  two  also  from  their  ulnar  bcirJors — i.  r.  have  two 
heads. 

Farieliei. — A  dlmlnutioD  or  increase:  one  finger  may  have  two  inserted 
into  it:  tbe  fourtli  miiy  take  the  place  of  the  Touitb  BuptrGcial  flciur. 

Mmdet  of  thf  Ball  of  tin:  Thumb.—'Yhese  constilute  the  ihatar  rmi- 
nr.nce;  greut  vuriety  uf  desuription.     (Sec  Quaiii  and  Henle.) 

1.  M  Abductor  I'o/lids  Ihrevia). — Ori^'ii,  fronlot' ami.  Ilg.,  ridse  of 
trapeiimn  or  tuberoaily  of  scaphoid ;  fiisrrliun,  base  of  firffl  phal.  of 
thumb,  radial  bonier,  and  sends  a  slip  to  the  extensor  tendons.  (Henle 
calls  this  one.  belly,  and  what  ia  descrijjed  beluw  ub  the  outer  head  of  the 
flesor  brevis  he  calls  the  other  belly  of  the  abductor). 

2,  M.  FtKcor  Breaa  /W/im.— Outer  or  superficial  head  from  outer 
two-thirds  of  ann,  lig.  to  outer  side  of  base  of  fiist  phalanx,  havinji  a 
sesamoid  bone  developed  in  it:  inner  or  dcfp  hrad  ia  verj-  email,  and 
between  the  add.  obliijuus  and  outer  head  of  first  dorsal  mterosseous : 
riati  from  ulnar  side  of  the  firot  tiiet«(»rpiLl ;  iaaertrd  into  inner  wde  of 
base  of  first  phalanx. 

a.  M.  adductor  pollicix  Quun  describes  in  two  parts,  separated  by  the 
radial  artery  sa  it  enters  the  palm.  The  adJuetor  ubliquM  pdllcit  (caput 
obliQUum,  p.  n.\  largest  of  thumb  muscles,  rises  from  the  upper  ends 
of  the  second  and  third  metacarpals,  os  niagnvni,  ant.  carpal  ligamente, 
and  sheath  of  flex,  c,  rad. :  it  passes  on  the  inner  side  of  the  long  flesor 
tendon  to  the  inner  side  of  the  base  of  the  first  phalanx,  uniting  with 
the  adductor  (ransvetaus  and  deep  head  6f  flexor  brevis.  The  inner 
sesamoid  bone  is  developed  in  it.  A  considerable  fascimlus  passes  be-  , 
hind  the  lon^  fiexor  to  join  the  superficial  head  of  the  flexor  brevis  and 
outer  sesamoid  bono.  (This  muscle  ia  usually  described  as  the  inne' 
head  of  the  flexor  brevis.) 

The  "ddiicior  t>-itiavrrmi»  poU.  (caput  transveraum,  p.  n.)  rinfs  fror, 
the  lower  third  of  th'e  fi^nt  of  the  third  melauarpal  bone ;  imrtrd  int. 
inner  Ride  of  base  of  first  phalanx  of  thumb,  and  the  common  inscrtio: 
sends  a  slip  to  the  lone  extensor. 

4.  M.  op[ir>ni:ra  pollicitf  beneath  the  abduetor.  riset  fmm  the  ann.  lig.    i 
and  outer  aide  of  ridue  of  trapexium  ;  iaxfrird  by  an  upner  layer  ini 
the  whole  leni?lh  of  the  first  metacarpal  bone,  radial  border,  and  by  il_ 
deeper  layer  into  the  head  of  the  bone  and  radial  part  of  '\{m  palmar 

Jduiidm  of  Ball  of  Li'ttlr  finger. — These  three  muscles  constitute  the    ' 


I 
I 


1.  M.  ahduclorminim!  digit!  (abd.  dig.  ouinti)  ran  frmn  tbe  lower 
border  and  inner  surface  of  the  pisiform,  almost  a  continuation  of  the 
flex.  &  uln, ;  inwrtinn,  base  of  first  phalanx  of  little  finper.  tilnar  side,    i 
and  into  a  sesamoid  bone,  sending  a  slip  to  the  extensor  tendon. 

2.  M.  fieseir  lirevin  mm.  digitt'u  separated  from  the  abdaetor  by  deep  1 
bnuicbea  of  the  ulnar  nerve  and  artery,  and  rufx  from  the  annular  lig. 

and  tip  of  naeiform  process ;  initerl«d  iwo  the  base  of  the  Grat   "   " 


n 


THE  HAND. 

by  mentiH  of  a  tendinous  arch  passiog  over  the  flexors,  atUcbed  lo  ll 
radial  and  ulnar  borders  of  tbe  base.  May  be  absent  or  fused  iritb  tl 
abductor. 

3.  M.  opponmt  minimi  rfii«'(i,  from  ann.  lig.  and  unciform  orocese  tt 
whole  lengih  of  ulnar  Bide  of  fifth  melacarpal  and  anterior  surface  of  its 

Mm,  hiterosifi. — The  dorxal  intrrosn'i  are  four  ii , _,_ 

each  space,  not  rieing  above  the  level  of  tbe  boneH,  and  nuiiihered  from 
without  inward.  Each  rises  from  the  two  bones  between  which  it  \e 
placed,  most  extensively  ftom  that  HUpporting  the  finger  upon  which  it 
acts.  The  tendon  is  inserted  partly  into  the  base  of  the  first  phalanx 
snd  partly  into  the  extensor  tendon :  they  abduct  tbe  fingers  from  tbe 
middle  line ;  two  are  inserted  into  the  middle  finger,  one  on  either  mde, 
one  into  the  radial  nide  of  the  index,  and  one  into  the  ulnar  side  of  the 
fine.  The  &iaL  dorsal  interosseous  is  lareer  than  the  othere,  called  the 
ahdudor  indurit:  Its  outer  head  comes  from  ibe  proximal  half  of  tbe 
ulnar  border  of  first  metacarpal,  ils  inner  from  the  whole  length  of  the 
radial  border  of  second  .metacarpal. 

The  palitmr  inlarottri  are  three  in  number,  are  adductors,  and  each 
liseB  from  tbe  lateral  Burface  of  the  metacarpal  of  the  finger  on  which  it 
mcts.  They  terminate  like  the  dorsal  tendons.  The  first  belongs  to  the 
ulnar  side  of  the  index,  tbe  second  and  third  to  the  radial  sides  of  the 
ring  and  lillle  fingers.  Henle  describes  four  nalmar  interussei,  tbe 
first  being  the  inner  bead  of  the  flex,  brevis  poll.,  as  described  above,  j 
Small  bursas  ore  between  the  inlerossei  tendons  and  metacarpo-phaL  J 
joints. 

Farw/ier.— PbIid.  tnvvis  nelijom  absent:  a  slip  to  ahA.  poll,  from  Hkin 
thenareniinenee;  abductor  divided  Into  onterandinDiT  purls,  accecaorf  h< 
(ran  parts  abovei  abdoclor  min.  dig.  divided  into  two  or  more  slips,  orara 
■oiyhcad  from  above;  maj'  be  inwrtcd  iuto  fifth  mHai^rpal.  repreeeutingU 
M.  ftti-nfiaearprut :  there  may  also  be  the  m.  jjiii-Hirritiorin  and  m,  jnii-oi 

Stntt  0/  ffanrf-iHUdu, —Abductor  pll.,  opponenB  poll.,  outer  head  of  dem  ' 
brevis  poll.,  and  outer  two  iumbricales  {outer  three.  Zienuenl  are  aupplted 

by  the  median  ntrvp.    The  palm,  bravis.  '        ' "  ' 

larabricaleB  (fourth.  Zivi  ......   . 

irf  Am.  I 

qaadntas  and  Bi 

nalv  when  radius  ix  intact. 

KHpiMftanby  supinator  brevis,  biceps,  and  sup.  longua;  the  Utter  Is* 
•/  lie  aUoH  and  brings  the  forearm  Into  mid^supiuBlion.  Radial  rrlnt 
wrist  flcl  elbow;  others  from  the  eit.  condyle  cslerid.  Fltjioti  nf  uit 
Bex.  0.  uln.  and  rad.,  by  flexors  of  finiteni.  and  palm,  ionitus. 

Eitation  of  urriit  by  eileos.  c.  ulu.,  the  two  rudial  extenson,  and  eztGD- 


ypror^H 


.  n  of  flngois. 
AUuelim  of  trriid  by  ladlal  flexor  and 

fc  AMufim  of  <£Tifi  by  the  BL-ior  and  ei 


lud  extensors  of 
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I   extens.  u.  nlii.  act  on  the  radio-oirpBl  joint;  the  flex. c.  nin.uiiil  radiKl  e: 

■ora  ou  tlie  mld-carpnijoitit. 

The  extensors  uf  tha  wrist  are  moderators  of  the  long  flexors  uf  the  fiuge 
the  flexors  of  the  wrist  are  moderatars  o(  the  extensors  of  the  Huge 

The  clortal  interossei  iri>dDct  the  fingers  froia  the  middle  one;  tl 
addnct ;  the  iaMroasci  Rud  luinbricalva  flex  tile  first  plmluix  and  e: 
last  two  (a  movcDient  iu  furmiag  the  hair-strnke  in  writing). 


*  Plailon  Id  Flugen. 
Isl  phalanx,  by  interossei  and  lumbricales. 
ad  phalaDi,  by  flexor  sublimis. 
3d  phalanx,  by  flexor  pronindns. 


Eiienilon  Id  Fingv  n. 


I 


«  from  the  inner  condyle  feebly  flex  forearm. 

Palmarta  brerit  wrinkles  the  skiu  over  the  hyputhenai  eminence  and  pro- 
toota  the  nloar  vvssuIb  and  nerve  from  pn'ssnra  when  a  foreign  body  is 
gra»pvd. 

EileHtiiin  in  Ihf  thumb  a  in  the  plane  of  abduction  of  the  Angers,  and  its 
abduction  is  a  movement  forward.  The  action  of  its  muscles  aud  those  of  the 
little  fluger  are  Indicated  by  their  names:  the  fleionf  of  the  flrat  phalanx  in 
cither  case  also  extend  the  last,  as  the  interossei  would.  The  ulnar 
and  flexor  of  thu  carpus  are  moderators  of  the  thumb  exlcnsora.    1 

three  flexors  of  the  wrist  (including  palmaris  long.)  and  three  e.        

three  flexors  of  Sugeis  and  three  eiteosoiB,  Cbree  fleiora  of  tbnmb  and  thn 


Muscles  and  Faaciffl  of  the  Lower  Extremity. 
THE  HIP  AND  THIOH. 
Describfl  the  fasciiB  of  hip  and  thigh. 

The  supcrficiiil  fitscia  is  continuims  with  that  of  olher  Jiarta  of  tfe 
body.  TliitK.  over  gluteal  re^iioti.  patiaea  a\e.r  Puitpart's  hgameni  int 
dtutos  of  scrotum  and  auperficial  fasciu  of  perineum.  A  deep  Inyer  ol 
thin  faseia  ia  continued  across  the  gaphenoua  opening,  perforated  by  r' 
sek  and  lymptiatics,  cribrifimtifiuiaa. 
The  i^eni^iuciV)  or/nscirr /u'n  ia  a  strong:  aienibrane  fonning  a  contiin-1 

^Ous  aheatn  around  the  limb :  it  is  attached  above  to  bai^k  of  Bai'nim  and 
cowijx.  (Teat  of  ilium,  Poupart's  hgament.  body  and  rami  of  pubis,  mtnus 
Uid  tuberosity  of  ischium,  and  lower  margin  of  great  gnctu-Bciatii'  liira- 
ment  It  descends  on  the  glut,  medius  as  far  as  the  upper  Itorder  of  the 
glut  max.,  which  muscle  it  encases,  and  over  the  great  trochanter  ft] 
great  part  of  the  muscle  is  inserted  between  its  layers.     Prom  the  ft  ~ 

Ert  of  the  iliac  crest  to  the  outer  tuberosity  of  the  tibia  is  the  iliii-tSu 
nd,  which  receives  the  tensor  Tag.  fem.  and  clut,  mas.  insertion*. 
The  fascia  is  thinnest  at  the  inner  part  of  the  thigh  over  the  addt 
tors,  and  slrengthened  on  each  side  of  the  patelkl^ expuiaions  f 


J 
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vaati.    Posl£riurly  it  is  contiouonB  over  the  hamstrings  aDil 
On  the  front  of  the  thigh,  below  the  ir 


„  .     ..  end  of  Poupart 

the  laphnioiu  npz-iiiitg,  bounded  estemally  by  the  jalcifo 


ind  popliteal-^H 


^_  inner 
^Hdeep 


ligament, 

(ligament  of  Burns),  more  distinctly  cun'ed  above  and  belnw  as  stm. 
and  inf.  ooniiia.    The  inner  extremity  of  the  sup.  cornu  pasGes  to  the 
inner  aide  of  the  tem.  sheath  and  lo  Gimbemut's  ligament:  it  is  the  ^ 
'smom/  ligaviatt  (Heyl. 

Tlie  ports  extenml  and  internal  to  the  Hiphenuue  opening  are  the  iHaa 
_jd  piiliir.  jmrliaim ;  the  iliac  is  connected  above  with  Pou[)art's  and  thfl' 
deep  layer  of  superficial  fatwia  (of  Scarpa),  and  internally  fomiB  the  f>l- 
eiform  margin  of  the  saphenous  opening. 

The  pubic  portion,  or  Dectineat  fascia,  is  attached  above  to  the  ilio^ 
pect.  line,  passes  behind  tnc  femoral  vessels,  closely  connected  with  t 
aheiith,  and  merges  into  die  iliac  tkiKia  and  capsule  of  hip. 

The  fuaciu  lata  has  various  deep  processes :  one  is  internal  to  the  leu 
wr  vag.  fcm.  on  the  surface  of  the  vastus  cxt. 

There  are  cct.  and  iiU.  mtermuscular  nrpfa  inserted  into 


"^hT 


_¥  enrrounded  by  the  funnel-shaped  I 

made  of  transTersalis  fascia  in  front  and  iliac  fascia  behind 


femoml  vessels  ni 


inal)  is  closed  by  J 


_ _ _.  it  is  divided 

inio  three  com partments— outermost  for  the  artery,  middle  one  for  the 
vein,  and  innermost  contains  a  lymphatic  gland  and  fat,  and  when  dis- 
tended by  a  femoral  hernia  is  the  r.nir/rl  canal,  1  to  1}  inches  '" ' 
mm.)  long.     The  crni-al  ring  (upper  opening  of  th  ''  ' 

the  «p(um  cnirah.  m 

Describe  the  mnecles  of  the  bip.  1 

Internal  Hip-muscles. — 1.  M.  Qunifniftw/^iimfcorMwi.— Atiuadri- 
lateral  musi'le  placed  between  the  last  rib  and  pelvis.  Oriffin,  ilio-lum- 
har  ligament,  crest  of  ilium  fur  2  inches,  from  two,  three,  or  four  lumbar 
tnns,  processes  by  fleshy  slipa  passing  up  anteriorly  (Gray  soys  ihta  is  k 
Lnparate  portion) ;  tiigrrimn,  inner  half  last  rib  and  upper  four  lumbuj 
I.  processes. 
It*  sbrath  ii  ronned  behind  by  the  rosto-luoibar  IIr.,  aud  in  front  liy  p ._  _^ 
^oT  the  Ulo-lumbar  Ha.,  middle  aud  ant.  la.vfn  of  lumbar  fawia.  Hrnic  d*« 
•crlbm  Its  origin  us  alwve  and  insertion  brion.  If  the  tuelftli  rib  U  lacking 
It  goes  to  tlie  elerentb. 
Nmei.—laMt  dorsal  and  upper  lumbar. 
Actims. — L»tor»l  Heior  or  both  may  extend  npine.    Drawn  down  tli 

trib,  fiivinft  Sied  point  for  diaphragiu,  and  aids  ioH)iiration  iQuuinl;  n  -~^ 
tf  fonwd  cipiratioD  (Uenle).  FliM  above,  dravra  pelvis  lo  ouu  Hidi.>.  or  boHfl 
faaw  It  forward.  " 

2.  M.  riio-piMfu. — It  has  a  broad  nnlerhead,  iliacus,  and  a  nam 
PKter  head,  paoM  magnus. 
■  Jliaetu, —  On'gt'ii,  upper  half  of  iliac  fo^sa  down  as  far  aa  ma.  ^_ 
lpn«.  posteriorly  from  cila  of  sacrum  and  Bacro-'i\\tti;tm4\\\oAawiw>.x'4i 
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Iiiterted  mostly  into  tenilon  of  psoas ;  outermost  fibres  pasa  li 

n  front  of  and  below  siuull  trovhanl^r.  ' 

Bsotu  Maffniis  {or  Miyor). — Oriffin,  by  five  flesliy  elips  fii»ni  aDt«rior'" 

arfaoos  and  loner  borders  of  the  lumbar  tians.  pniQ.,  and  bj-  a  tieries  of 

roeesaes,  each  from  a  cIiHk  and  contieuous  marfrins  of  two  bodies ;  the 

InigheKt  is  attached  to  the  last  dorsal  and  first  lumbtkr,  and  lowest  In 

'fbui'th  and  fitlh  lumbur  and  inlen'ect.  Hubti.  between  ihcm  ;  fibres  ali^i 

fioniti  fr(>iR  the  sauro-iliac  joiol  and  BAcrum,     These  atlachnienls  ure 

innnected  with  arches  passing  over  the  middle  of  the  vertebrw,     The 

JBbres  all  unite  to  a  thick,  long  muscle  running  akme  the  brim  of  the 

^pelvis,  jiassin);  under  Poupart's,  and  inserted  by  a  tendon  into  the  small  _ 

tOKihaiiter;  separated  by  a  bursa. 

The  common  tendon  is  also  separated  from  the  capsule  of  the  hip  ^ 
a  bursa. 


nUio- 


inf.  spine;  iiurrr 
feiu.  ligiuaent. 

3.  M.  Bmas  Binia  {or  jVi'tor).— Haced  on  the  surface  of  psot 
nus ;  from  bodies  of  Inst  dorsal  and  first  lumbar  vert  and  disk  between^ 
ends  in  n  flat  tendon  merged  into  the  iliac  fascia  and  inserted  into  tJI 
iliu-pecL  line  and  emineni^.     Wlien  orescnt  its' origin  is  variable;  i 
absent  on  both  sides  in  4l)  per  eent.  of  cases. 

External  Hip-muBOlea. — First  Later. — M,  Glutait  Mwtim 
A  quadrilateral,  very  coarse  muscle.  Origin,  jwsterior  fourth  of  itil 
creel  and  rough  surface  between  it  and  posterior  gluteal  line,  back  n 
last  two  pieces  of  sacrum  and  first  three  of  coccys,  great  sucro-scia^ 
lig..  and  aponeurosis  of  erector  spinse. 

The  upper  half  and  superficial  fibres  of  lower  half  are  inserted  inM^ 
fascia  lata  and  continued  into  the  ilio-tibial  band  j  the  deeper  portion  of 
lower  half  into  tbc  gluteal  ridge  on  the  upper  third  of  shall  of  femur. 

Between  this  sud  great  troclianter  la  a  mnltilocular  bnrea  mid  one  or  two 

^alnttll  onu,  another  between  it  and  vwt.  eit,:  mBybn  analhvr  bctwuea  it  aad'B 
taller  iscbii.  ^| 

VaTirliei.—Agilalar  caudm.  from  coccyn  lo  lower  border  of  mnacle.  Fibnfl 
from  sacro-Bciatic  lig.  and  sacrum  are  normally  Boparatvd  froin  Ihe  rest  IqH 
Meolar  tissue,  giving  a  bilaminar  Btruclurc  | 

Second  Layer.—,!/!  Ghunu  Mr/iiut. — Onffi'n,  ilium  between  crest, 
nost.,  and  middle  curved  lines,  snd  from  fascia  covering  it,  and  from  a 
band  atlactied  to  Ihe  ant.  sup.  spine  ;  fibres  converge  to  an  oblique  im- 
prcBsion  going  downwanl  and  forward  on  outer  surface  of  the  great  tn>-^ 
chanter ;  n  sniull  biu'sn  between  bone  and  tendon.  There  may l)c  a 
arate  tendon  to  the  upper  part  of  the  Irocliitnter. 

Third  IjAYER. — 1.  M.  Wiiffiw  J/iHrniu*  is  covered  by  j)rec«iiiig. 
rises  from  the  whole  surface  on  ilium  between  middle  and  mferior  ou. 
}iaen,  and  by  a  second  head  fnnu  ibe  ant.  sup.  spine ;  fibres  conn 
into  an  apODOUrotic  tendon  on  the  outside  of  the  muscle,  ituertat 
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I  n  imtireraion  od  tbe  front  of  llie  great  Irochaoter,     Tendon  is  bound] 
down  hj  band  of  capsule  of  Joint  -from  iUo-fcmoral  lig. ;  bursa  betwc« 
tuidon  and  tubercle. 


2.  M.  I)/rt/oniii*. — Origin,  in  pelvis  by  three  digiUitions  from  seconil. 
third,  and  fourth  pieces  oi  satiruu,  betivccn  and  outside  the  ant.  sacral 
luramiua,  from  the  hinder  border  ol'  ilium  below  post,  inf,  spine,  audi 
from  great  sacro-suatic  lig.     EmericeE  from  pelvis  by  great  saero-sciatioT 
funtmt'ii ;  ingnteil  into  upper  border  of  great  trochaDter, 


'i.  M.  OtiluratoT  Iittemiu, — On'oiii,  deep  surface  of  obturator  mera- 
hrane,  except  below-,  from  the  fibrous  arch,  completing  the  otnal  for 
the  obturator  Teasels  and  nerve ;  from  hip-bone  between  ttiyroiit  tbramen 
and  sacro-iliac  notch  up  to  ilio-pect.  line,  and  intemally  between  foramen 
lod  Bubjiubic  arch ;  fn>ra  obturator  faecia.  Emerges  b^  the  small  aocru- 
sciatic  kiramen,  ^aseea  around  the  troclileor  surface  of  ischinra ;  imerted 
with  the  gemelli  into  fore  part  of  inner  surfncc  of  great  trochanter,  It 
shows  four  or  five  tendinous  bands  on  the  surface  tume<l  toward  bone, 
which  receive  pinnate  fibres.  A  layer  of  carlilaee  mvers  the  grooves  on 
the  ischium  and  a  large  synovial  burea.  Another  may  be  between  the 
capsule  and  tendon.  Henle  describee  the  gemdlt  (ecmini)  as  parts  of 
this  muscle,  calling  them  its  outer  head. 

The  pemelliu  sup.,  usually  the  smaller.  Origin,  outer  and  lower  part 
of  ischial  spine.  Gemellwi  inf. — Origin,  upper  part  tuber  ischii  below 
obtuTiUor  intemuB ;  iiumif^  with  obturator  Jnt,  into  the  great  trochanter. 
The^  usnally  meet  at  origin  beneath  the  obturator;  (hey  overlan  it  at 
the  insertion.  The  sup.  gemellus  may  be  nWnt  or  very  small;  inf. 
gemelhts  is  more  constanL 

4.  M.  Qumlratii*  Femorit. — Orwiii,  outer  border  tuber  isjrhii;  

lioii,  horizontally' ont ward  into  quadmlc  tubercle  and  bark  of  femur  lO'  1 
level  of  small  trochanter.  Bursa  between  it  and  sm^  trochanter:  it  ■ 
unv  be  nbsent  or  replaceil  by  the  geniellns  inf 

ForRni  LaVEB.— J/.  Otituralor  ExinTim.— Origin,  inner  half  of 
outer  durtace  of  obturator  membrane,  body  of  pubis,  niuii  of  pubis  and 
isL'hium ;  passes  out  in  a  groove  between  acelaoulum  and  tuber  ischii. 
then  up  anil  Wkwanl,  close  to  lower  and  posterior  surface  of  neck  of 
femur  to  bottom  of  dijptal  fossa.  Sometimes  bursa  is  between  it  uud  J 
UBpsule. 

flrrw*.— llio-piHM  by  spfoinl  Bii'l  thin!  Iiimhiir;  those  for  ilisciis  am  ijiVBn''^ 
otr  ity  BDt.  rnind :  elm.  miki.  I>y  inf.  fIhIi'bI  uervv;  gluteus  in»l.  and  min.    ' 
bjaup.  glulenl  hitV'i;  ii)piur:ii.iL  ii,i  ,  f.  niilli,  pyrifunuiH.aud  nuad.CT.Vifct'sni. 
L  t^  auiml  ploxns;  obtuii^i''!  <  ■.f   i<.'.  rhi.i.iiur  ueive. 
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^^1    AcliOTU  ol  glutei  OD  lower  limb 
^B^  Flexion. 

F 

^  flint 


Adduction.  Abaucl 

id.,  anterior  fibres  )  io  aittiug  Glut,  max.,  slight. 
.11.,        "           "     J  pasture.  "     met].,  [  fitroug.  whole  mnsrlp.iM- 

"     Olio.,  )      peciolly  mid.  purliun. 
BoMM  in.  RoUle  aut 

flint.  me<1.,  anterior  SbroB.  Glut.  mai. 
"     min.,        '■           '■  "     mi'd.,  posterior  Qbrea. 

Tho  glHlCHi  nuiTimHi  extends  trunk  oi 
tug  it  is  not  Dwd,  aa  erect  poBitiou  is  a 
Eupports  kne^  b;  ilio-tibi»l  band, 

Tbe  Sio-ptoa»  flexes  thigh  and  rotates  out ;  Sexes  body  on  thigh :  the  psoma    , 
beads  tlie  lumbar  spiue  forward  aud  laterally. 

Famu  pamna  makes  tense  the  iliac  fascia. 

Puriforviii.  Murator  int..  aad  jfenieUi  are  external  rotat«n  after  ex t«nsioa, 
abductors  If  thigh  is  flexed, 

Quadraliit  fenutrii  is  an  oitornal  ratutcr.  and  ma;  assist  addaction. 

Oblurafur  ul«rau>  is  an  external  rotator ;  vaj  flex  and  adduct. 

Describe  tlie  tliigli-miiBcIeB. 

Tliere  nre  tliree  sets— antctior,  posterior,  and  internal,  with  BUperficial 
and  deep  layers,  tbe  foruior  passing  over  two  joints,  the  latter  over  one. 

Anterior  Group.— First  IjATBR.— 1.  M.  tentor  vaffinir  fanorU 
(tenaor  faanoi)  lies  in  a  groove  between  glut,  raed.,  recttiB,  and  aartorius. 
Origin,  anterior  part  of  estemal  lip  of  iliac  crest,  notch  between  the  two 
spines,  fascia  over  gluteus  med. ;  insertion,  between  two  layers  of  faaciK 
lata  3  or  4  inches  below  the  ^reat  trochanter,  and  from  the  insertion 
fibres  are  prolonged  inio  the  ilio-tibial  band ;  tlie  outer  of  the  two  lam- 
inse  oovera  the  muscle ;  the  deeper  is  connected  with  the  origin  of  the 
rectus. 

2.  M.  Snrtonu.s  (tailormuscic). — Ori^vtn,  anterior  sup.  spine  of  ilium 
and  small  port  of  noteh  below;  inserfion,  inner  surface  of  tibia  near 
tubercle,  sending  an  expansion  from  upper  bonier  to  capsule,  one  from 
lower  border  to  fascia  of  leg,  and  one  to  tibin  behind  the  tendons  of 

Cilie  and  semi  tend  inosus.  It  is  obli(|ue  at  first,  then  vertical  to  the 
I,  and  then  curves  forward. 
VaHelift. — Separate  head  from  notch,  ilio-pect.  line,  Ponpart's,  pubis  elcae  ' 
to  symphysis;  insertion  into  fascia  lata,  capsule  of  knoe,  or  fascia  of  leg:  an  i 
•ocesaory  inacrtiou  Into  fascia  lata,  fouiur,  or  lig.  patellie ;  tendiuoiu  iuacrip-  1 
tion  on  muscle.  There  is  a  common  bnrsa  beneath  its  tendon  and  those  of  T 
the  gracilis  aud  semitendlnosus. 

SecouD  LAYEB.—M.  Quadriceps  FenioiCs,  p.  ji,— Largest  muscle  uf    , 
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body,  four  psrts  closely  united,  (a)  Rectut  femoriK,  in  a  straight  line 
Grom  ^tvis  to  patella-  Origin,  by  two  beads:  anterior  one  from  ant. 
inf.  spine,  and  posterior  from  impression  ju^t  above  aoetabulum ;  they 
jtNn  at  HD  angle  of  60°  close  below  the  acetabulum  ;  tendon  is  anterior 
above,  then  in  uenire  of  niuHcle.  From  this  are  pinnale  fibres  ending 
in  an  interior  tendon  covering  the  lower  two-lhirds  of  the  posterior  anr- 
fttce  of  the  belly,  and  leaving  a  median  deft  in  the  muscle.  The  lower 
tendon  becomes  free  3  inches  above  the  patella ;  is  uttm-hed  to  the  upper 
margin  of  that  bone,  and  helps  fonn  the  common  tendon. 

(6)  The  vagtia  extemiis  (vastus  kteralis,p.  n.)  m  the  outer  part  of  the 
()nadrice|is.  Oriyiiu  narrow  from  upper  half  of  anterior  intertroohan- 
t«ric  line,  outer  rairtof  root  of  great 'trwhanler,  outer  side  gluteal 
ridge,  upper  half  tinea  aapera,  its  outer  lip,  from  est.  intermnsc  septum, 
and  a  strong  aponeurosis  extending  over  tne  upper  two-thirds  of  muscle. 
It  rises  in  a  snccession  of  layers,  the  upper  overlapping  the  lower. 
A^toneuroais  of  insertion  occupiea  the  deep  surface  of  muscle,  joins  the 
common  tendon,  and  sends  expansion  to  lat.  jiatellar  ligaments  and  reo- 
tuK  tendon - 

(rand  d)  Vastm  iiileniiu  (vastus  medialis,  p.  n.)  and  cnimit  (femorv 
lis,  p.  n.)  seem  to  form  one  mass,  but  turn  the  rectus  tendon  well  down, 
and  above  patella  is  an  interval  which  can  be  followed  up  between  the 
two  tendons  on  line  with  lower  end  of  anterior  intertrochanteric  line. 

The  natut  infemvg  rises  from  a  sujxirfieial  aponeurosis  and  deeper 
fibres  from  (he  spiral  line,  inner  lip  of  hnea  aspera,  and  from  tendons  of 
adductor  longus  and  magnus :  they  end  in  a  deep  aponeurosis  which  en- 
ters the  common  tendon.  Its  muscular  fibres  pass  lower  than  (hose  of 
the  eilemuB,  and  are  inserted  into  the  inner  margin  of  the  patella,  sc 
into  the  rectus  tendon. 

Cruretit,  from  upper  two-thirds  of  anterior  surlace  of  femur,  outer* 
fcco  of  femur  in  front  of  and  below  vastus  est,,  lower  half  of  eit.  inter- 
muscular septum ;  fibres  end  in  a  superficial  aponeurosis  which  forms 
the  deepest  portion  of  the  common  tendon.  Thev  rise  from  a  series  of 
tmnsvorae  arches  with  inten-ening  bare  spaces  on  ine  front  of  the  femur. 
Between  this  portion  and  the  vastus  int.  most  of  the  internal  surface  of 
the  bone  is  free. 

The  aimmon  or  miprapaliJIar  tendon  is  inserted  into  llie  fore  part  of 
the  upper  border  of  the  patella,  and  a  few  fibres  are  prolonged  o~~"  '' 
anterior  surface  into  the  Kg.  patella;. 

Third  Layzb.— if.  mhcntmlin  (articularis  genu,  d.  ». )  is  the  name  of 
a  few  fibres  which  may  be  regarded  as  the  deepest  layer  of  the  crureua. 
Origin,  anterior  surface  of  femur;  iastrtion,  separated  by  a  fat  layer 
*—  -— ■  into  the  synovial  membrane  of  knee-joint. 
luncles  may  be  bilamiiiur. 
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<r'i  canal  ia  a.  thrce-comerod  passage  lii  the  middle  two-fourths  of  Lhu 
tbigb,  in  the  augle  between  the  adductor  magiius  and  lougus  and  vastus  intci- 
nas.  It  is  made  u  ciuial  by  a  bridge  of  fascia,  and  coutains  the  femoial  arter^f^ 
Tcin,  and  intomal  saphenous  nerve.  ■^" 

ifertw.— Anterior  cniial  for  quadriceps  and  wrtorlus ;  snperioT  gluteal  4 
tensor  vag.  feni. 

Actioni. — Sartoriui  Ilexes  hip  and  knee  irith  aversion  of  tliigb;  rotates  ll 

QuadriMpt  femarU  extends  lug;  not  necessary  for. main tcniinoe  of  erertatli- 

Rectai  fern,  also  flexes  hip;  its  posterior  hi-ad  ia  tense  when  thigh  is  beat. 
Lower  fibres  of  vaetua  int.  draw  patella  in. 

IWhioi"  enj. /em.  rotates  in  and  iibduets,  asaiiltd  by  glut.  inai. ;  couoltrltj 
the  glut,  max.,  which  tends  tu  draw  the  ilio-tibial  band  backward. 

Posterior  Oroup,  or  HamBtringrB.— I.  M.  Bicpp*  Frmnri».-^ 
Origin,  long  head  by  a  tendon  common  to  it  and  genii tcndiniis       " 

inner  impression  on  lower  part  of  isuhial  tuberosity,  and  from  s 

atk  lig. ;  short  hoad  from  middle  third  of  outer  lip  of  lineft  aapera  und 
ext.  inlcrmu8cular  septum ;  fibres  from  botli  heads  end  in  a  tendon  in- 
serted into  the  upper  and  outer  part  of  head  of  fibula  by  two  portiotta 
embrftcing  the  cxC,  kt.  li^. ;  some  fibres  pass  forward  and  inward  to  the 
tuberosity  of  the  tibiu  and  to  fascia  of  leg. 

A  huna  is  almost  constantly  between  (be  teudou  ami  cxI.  lat.  lig.,  or  an- 
other between  the  long  head  and  semimembrauoaus.  Short  head  absent ;  ad- 
ditional one  from  various  sources.  A  slip  from  long  bead  to  gnstrocnemiui 
or  to  tendo  Achillis. 


beat. 


2.  if.  Sfmilemlinofiui. — From  tuberosity  of  ischium  and  lendoa  __. 
mon  to  it  and  biceps  for  3  inches.  Terminates  in  lower  third  of  ibif 
in  a  long,  slender  tendon,  and  curves  forward  in  an  expanded  form  in._ 
upper  part  of  inner  surface  of  tibia  or  ant.  crest  of  tibia,  and  sends  k 
process  to  tiiscia  of  leg.  It  is  below  the  gracilis  tendon,  covered  by  the 
sartorius,  and  a  buisa  separates  the  three  from  the  int.  kt.  lig.  It  hw 
«  thin,  oblique  intersection  in  the  middle  of  its  bellv. 

3.  M.  Semimemtirnnofu*. — Origin,  tuber  isohii  aoove  and  outside  tho 
tendon  of  biceps  and  semitendinosus,  and  ila  tendon  ia  grooved  ptwte- 
riorly  for  the  common  tendon  of  those  two  muscles.  Tendon  of  origin 
is  on  outer  side  of  muscle  for  three-fijurths  the  length  of  thigh ;  ten- 
don oi'  insertion,  on  opposite  side  of  muscle,  and  turns  forward  and  is 
msertwl  by  four  parts  { 1 }  into  horizonlAl  groove  on  back  of  Inner  tube- 

k  rosity  of  libta ;  (2J  expansion  is  sent  u))  and  in  as  the  posterior  obliane 

wT&g,-  of  the  knee-jomt ;  (3)  down  to  the  fascia  over  the  popliteos  mnst^c; 

(4)  to  form  the  aiort  int.  kt.  lig.  of  the  knee-joint,  _ 

Tbe  hamstring  musclea  deecond  mostly  in  contact  with  each  other  and 
down  by  the  faecia  lata ;  iuferiorly  they  diverge  the  biceps  -    -' 


ilmembtanntiiis  and  seuiittind.  to  tho  Inner  Mde,  forming  the  nppcr  boi 


or  the  poplitoal  space,  the  iufeHor  margins  of  which  are  formed 
ot  tJie  xlstrocnemlua. 
I       Farifli*!. — Great  reductiou  in  atie  of  sumiuiemb.  or  obscnco. 
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■     M.  indua-apMnntiau  is  a  tniiiculBT  dip  from  one  or  nther  hamstring 

r  th«  fitfioiu  of  ths  biwk  of  tho  Iq^. 

'       jierrai. — Groat  Bcifttic,  from  its  int.  popliCeal  division,  except  tbst 

ihort  bead  of  the  biceps,  wbith  U  from  the  ext.  iwpHteal  division. 
Aetiont. — Flei  Icnue,  and  then  can  rotate  tibia  and  diaff  it  bauk  uader-j 

femnr;  biceps  aatward,  other  two  inward.    Powerful  extensors  of  hip,  au4 

limit  D«<xioo  of  that  juiul  when  knee  is  extended. 

Internal  Group,— FinsT  Later.— 1,  M.  Fixluieia— Origin,  Uio- 
pect.  lini-'  from  ilio-jiect.  eminence  and  spine  of  pubis,  and  slijilitly  from 
bone  in  fronl  ol'  tins,  and  from  Tascia  over  (he  muscle ;  iiisifrlfon,  ietuar 
behind  small  trochanter  and  upper  part  of  line  passing  to  the  trochanter. 
At  oricin  surfaces  ore  froDtal,  at  insertjou  are  aadttnt 

2.  Ju.  Adductor  LoiiffHs  (odd.  fern.  lonetiB).~-i'lat  and  trian^or,  in- 
teniul  to  the  pectineus,  on  same  plane.  Origin^  short  tendon  from  body 
of  pubis  below  crest  and  near  angle ;  iMerlion,  mner  lin  of  liuea  aspera, 
viuted  to  vastus  int.  in  front  and  adductor  ra»ii.  bebina. 

3.  Jf.  Gnieiiit,  or  adductor  gracilis. — Ori^i'ii,  inner  margin  jiubic  bone 
tad  whole  length  of  its  inferior  ramus,  tliin  and  flat,  then  narrow  and 
dilclcer.  A  round  tendon  in  lower  thinl  of  thigh,  curving  furward  be- 
low, iiiMtrled  mto  inner  side  of  tihia  just  above  scniilend.  and  covered  by 
auiorius. 

Secosd  Layer.— J/.  Adduclor  Brem.— Origin,  body  and  i 
runiifl  of  pubis  below  adductor  longus,  between  gracilis  and  obturator 
into  the  whole  of  the  line  from  small  troehanli     "    '' 

^ra  behind  I 

Ion 
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nspcra  beiiind  the  pcetineus.     It  lies  between  ihe  adductor  mag.  and 

■    IllfUB. 

TiiiilD  Lai-Er.- 1.  M.  Adductor  Fnn.  j1/i«rmH«.— This  is  what  i 
icribed  with  (he  add.  magnug,  usuallj^  as  iu  anterior  and  sujicriur  por- 


L  tion.     Origin,  hfAy  of  pubis  and  ischio-jiubic  rami ;  iimirtion,  femur,  ia'^ 

Ik  line  from  iioad.  fem.  to  upper  end  of  hnea  aepera,  uud  a  sliott  distai»a i 

I'^ng  it. 

I  2.  jW  Addiirtnr  Mat/nun. — Orif^'x,  ischial  ramus  iulcmal  to  the  abors 
muscle  and  tuber  ischii ;  fibres  puss  iu  two  laj'era,  one  to  the  inner  lip 
oflinca  aspera,  and  other  on  inner  side  ofopcnmg  for  femoral  vessels  by 
a  distinct  rounded  tendon  to  the  adductor  tubercle  on  the  inner  condyle 
of  the  femur.  The  femoral  attachment  is  interrupted  by  three  or  lour 
'    idinouB  arches  tor  the  perforating  arteries. 

trnnVMiw.— RwtiBfiu  msy  lie  divided  into  two  parts,  sapplied  by  dllTereall 
irvus,  UBlurnl  in  man;  Bnimals.    May  Ixi  Inserted  into  capsule  of  bip. 
Add.  limgia  may  extend  t^  knee,  inseparable  frum  add.  magnns. 
Add.  breeit  may  consist  of  two  or  three  parts. 
Add.  mopiiM,  eoDdf  lar  part  may  be  dintinct ;  usaal  In  apa. 
A'srsw. — AddDctors  t>y  obtuTstor  uerve.  but  add.  niaftnns  also  by  tnval 
lltln;  pectineuH  rcgalarly  by  a  branch  fVom  But.  eruml,  an  oBb't  from 
<litarator  and  actewory  obt.  nerve,  oiilv  uecnsloiinlly  prrsent, 
.^dJoiu.— All  adduct  the  thigh.    Ptrlhin-t.  ailil.  Imgw,  and  irnin  flex 
Up,  wblli)  part  of  the  add.  magniu  from  ilio  iscltin\  luW(i»\Vs  Xn  imw 
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may  eitt nd  tho  thigh  and  rotolfl  in.     Gmrila  fleiea  knee  and  Totates  leg  in- 
ward.    Adciuctora  and  opponents,  the  gUitcuis,  balance  the  body  ia  walking. 

What  aie  tlie  intemal  lotators  of  the  thigh  ? 

1(1)  Anturiotflbresof  giut.  meil.  (2)audinininin3;  (3)  tensor  vagina  fenjo- 
iHs;  and  some  any  <4J,  the  condylar  part  of  the  add,  magnus, 

THE  LEQ. 
Describe  the  mnscles  and  foecise  of  the  leg. 

Three  groups  aa  in  the  forearm,  only  ihe  eilciignrs  are  on  the  ant«ri(ir 
Bide  and  flcsors  posterior.  The  iiumbor  of  mus(;l<?a  nosstn^  over  two 
ioiniA  is  legs  in  the  leg;  do  muscle  on  the  anterior  and  fibular  side  eprinp 
mim  above  the  knee. 

Faacise. — The  aponeunmt  of  the  leg  is  not  continued  over  the  sabou- 
taneous  surface  of  the  bones,  but  iutimately  blended  with  the  periosteum. 
It  is  dense  nt  the  npjxir  and  front  part.  Podtcrioriyit  is  contmuoue  with 
faseia  lats,  and  receives  accessions  from  the  biceps,  sartorius,  gracilis, 
and  semitendinosus  and  ntembranoaus  tendons.  Over  the  poplile&l  spam 
are  transverse  fibres.  It  gives  off  intermuscular  aepta.  In  front  of  and 
on  the  sides  of  the  ankle  the  upon,  is  strengthened  by  strong  bands, 
forming  the  annular  tijnment^.  ^H 

ThoanrmbraiiWar7t]?am«ntinclude8  two  structures — an  upper  band,  ,^H 
Ug.  annulare^  p.  n^  transversebr  between  the  anterior  borders  of  the  ^H 
fihula  and  tibia.    The  tibialis  anticus  tendon  alone  has  a  synovial  sheath  ^H 
under  it.     The  lower  band,  lig.  emcintiim,  p.  n.,  resembles  the  letter  V   ^^ 
placed  on  its  side,  one  arm  being  external  and  two  iDtcrnaL    The  outer 
portion  springs  Ironi  the  hollow  of  the  os  lialcis,  forming  a.  strong  loop, 
■'fuiidi/orm  Ugixment  of  Selzius,"  surrounding  the  peroneus  Icrtius  and 
extensor  longi^  digit.     The  straight  and  most  constant  internal  bund 
passes  to  the  internal  malleolus  over  the  extensor  pollicis  Ihatlicis),  and 
practically  beneath  the  tibialis  ant.  tendon ;  the  lower  bana  crosses  both 
those  tendons,  and  becomes  continuous  with  plantar  fascia  on  the  inner 
side  of  the  sole. 

There  are  three  synovial  sheaths  in  nil :  a  common  one  for  the  pero- 
neus tertius  and  extensor  longua,  one  for  the  extens.  poll.,  and  one  for 
the  tib.  anticuB ;  may  be  a  bursa  between  the  fundifonn  lig.  mid  neck 
of  astragalus. 

Int.  annular  h'g.  (Jig,  ttunniaturti,  p.  n.)  covers  the  flexor  tendons, 
completing  canals;  it  is  atbiched  to  the  Inner  malleolus  and  posteHoriy 
to  the  inner  ade  of  the  oa  caleia. 

The  fxl.  ann.  hg.  {re/iiiaeulam  ptronaontm  miprniu,  p.  n.)  forms 
sheaths  for  the  long  and  short  peroneal  tendons,  passing  from  the  outer 
malleolus  to  the  os  calcis.  May  be  subcutaneous  burste  over  the  mnJ- 
leoli  and  over  the  lower  end  of  the  tendo  Achillis. 

Anterior  Group.— I.  M.  7l(>fWis.^fj(icii»  ("chain muscle"). — Ori- 
gin, ext,  tuberosity  of  tibia,  iijiyier  half  irat«r  snrfwe  of  that  bone,  ' 
a'i/aiviit  iiUeroBS.  memb.,  fasuia  of  leg.  and  intermusc.  septum 
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IoiveJ  marlc  on  iniier  and  lower  part  of  int.  cuneiform  and  first  metatarsal,! 
I'  dividing  into  two  elips.     A  smcdt  bursa  may  be  under  it  near  insertion. 

A  part  iuiterted  into  astraealiu,  a  slip  to  licod  Aral  metatarsal   i 
I  phalanx. 

M.  libio- fateiatii  aiificiu,  from  loner  part  of  tibia  to  ann.  lig.  and  deep 

2.   M.  Extaitor  Lonipa  or  Pi-opriiai  Hallicia.* — Ongin,  middle  two- J 

fitnrths  of  narrow  ant«rior  surface  of  fibula  and  contiguons  portion  of ' 

;  terosscous  membrane;  ingertion,  base  of  tenninol  phalanx  of  great  t<_ 

It  spreads  in  an  expansion  on  eacb  eide  over  the  metal arso-phal.  artici 

hiion,  and  almost  always  steads  a  slip  to  base  of  first  phalanx. 

Eitauor  aitii  ndalani  batlicU  ia  aametimeB  fonnd  as  a  slip  from  st 
icondjiig  muscle. 

M.  txtmi,  Umf.  pn'mi,  inlftrnaii.  hall,  is  represented  by  tbe  oflElioot  from  Qtt>J 
aztcnsor  propriiu. 

,  jV.  Extrnnor  Loni/iu  Digitoram  Pedix. — Origin,  est.  tuberosity 


.>.    m.  i;tj<tr,iixijr   ujitf/im  j^tijiun  ain  ±  ruu. — uitgui,   c&i.    luucnni!'/ 

of  tibia,  bead  and  ujiper  two-thirds  of  ant^  aurfaeo  of  fibula,  vep'  largely 
from  s^(a  and  fascia.     Tendon  divides  into  four  elips  for  tne  tour  outer 
toes.     They  are  continued  into  eipansiona  wliieli  are  joii 
phalajii  by  processes  from  the  int«rosBei  and  lumbrieales 


e  joined  on  the  first 

,  ,  .  They  divido 

into  three  parls — the  middle  inserted  into  middle  pbalaux ;  the  latent  J 
paria  unile,  and  are  inserted  into  tbe  base  of  the  terminal  phalanx  ai  '~ 
case  of  extensors  of  fin(;ers. 

Tendons  t«  second  and  Bfth  toes  may  be  doublvd ;  extra  slips  from  one  <w  I 
more  tendous  U>  luelaUtTsal  bones,  to  short  eitunsor,  or  to  interossei ;  .   '"' 
W  to  ((Teat  toe.    Slip  for  little  toe  may  be  separable  to  origin. 


below  eEtensor  longus  dig.,  auAl 

>f  ant,  surface  of  fibma,  from  intep-l 

nd  per.  brevis;  iiittrtioa,  uppera 

i  fomth.    This  muscle  ^im 


..   M.   Peronaw   Tirliia.—Origlt 
I  United  with  it;  lower  third  or  more  o 
I  OSS.  membrane,  from  septum  between 
I  surface  of  htse  of  litlb  metatarsal, 
I  peculiar  lo  man. 

Serrtt.-An  by  the  ant.  tibial  nerve. 

Plljulaj-  Muscle. — 1,    Jif.    Periinnis  Loagus. — Origin,   few  fibres 

1  frum  ouler  lubcrosity  of  tibia,  bead  and  ujjper  two-thirds  of  eit.  surface 

I  of  fibula,  fascia  of  le^,  and  septa  on  eocli  side,     It  baean  anterior  and  a 

I  posterior  head  with  muse. -cut.  nerve  between.     Tendon  begins  in  lu^^r 

I  nsJf  of  leg.  passes  behind  ext.  malleolus ;  then  forward  on  outer  side  of 

I  «  coleis,  winds  round  tuberosity  of  cuboid,  and  enters  its  groove,  crosses 

llie  sole  obliquely,  and  is  tnierUd  into  ouler  side  of  tuberosity  of  first 

tnetatarsal,  and  slightly  into  intcmiil  cuneiform :  a  frequent  otisct 

base  of  second  metatarsal  and  first  ilorsol ' 


Both  peroneal  tflndona  are  in  the  aanio  ahcath  under  tbe  aun.  lig.,  hut 
aaaUclst^cb  has  its  own  shpBth,  9i.'pura(«d  by  tho  poroncnl  spinu,  whenl^.tsv- 
•  ABez  or  Kallex,  Kenitivc  hnlUri',  thutub  or  gjeal  t~-    "-biu  \4  mq  -Nutii  V'A- 
\x  10  form  the  gunitivu  kallHrii. 
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iHt£,  aud  B  fibrous'  septuni.    A  single  gynDVifJ  SM  sends  two  prooones  down  I 
into  thi;  special  sheatbs.  ' 

A  eetond  synovial  tiietnbr&UF  is  iu  the  cuboid  groove.  A  Bcaamoid  flbro-car- 
tiloge  or  bone  is  od  tho  Mndon.  playing  over  the  cuboid  tuberosit;.  Tba 
special  fascia  biudliig  down  tlie  peroneal  teodone  is  the  rrlinacalHrn  peraiut- 

2.  M.  PeeoimiM  Brem.—  Oiigw-,  lower  two-lbirds  exL  eiirikce  of 
fibula,  overlapping  tlic  peroneua  long.,  from  septa  and  a  flul  tcadoD  • 
on  the  Burfnee  turned  toward  the  bone ;  imertion,  tuberosity  at  base  of  i 
fifth  metatarsal,  sendinc  a  emiJl  slip  to  the  outer  edge  of  extensor  of  lit-  ] 
tie  [oc  or  fore  part  of  ine  metatarsal  bone. 

J'arteHti.— PuHion  is  rsre.    Slip  from  per.  long,  lo  base  of  tliird,  liiurtli,  or  I 
.tb  metattUKal  or  to  addact.  ball.  I 

it.  fovnetu  acccM.arises  from  fibula  betw«>nbTGvisandlDngaa,BndJoinsth« 
latter  in  solo  of  foot. 

il.  pfrtmau  quinl.  diffiH,  tram  lower  fonrlb  of  fibula  under  por.  bpevis,  in- 
serted into  extensor  apou,  of  littlo  too.  coutiuonly  represented  by  slip  of  per. 
brevis.    Occurs  uonually  in  many  animals. 

M.pertment  fimrfiia  <13  percent.),  from  back  of  fibula  between  per.  brevis 
— ddoxor  hall.,  inserted  into  peroneal  spino  (peroneo-calcaneuslortnberoBilj 
cuboid  IpeToneo-cnboidens). 

jTsrru.— Musculo-cut.  brunch  of  cxt.  poiiilteal  nerve 

Posterior  Qrovp.—Siiperficiul  Miudrji. — 1.  Mm.  Gastmcitfmiia 
and  Solcia  (m.  triceps  aum).— Gaatrocneuiius  has  two  large  heads  from 
the  femiir,  (enuinating  in  the  middle  of  the  leg  in  a  common  tendon. 
Outer  head  from  depression  on  outer  «de  ezt  randyle  above  tnbcroaily. 
and  from  poat.  surface  of  femur  just  above  that  condvlo.  /nnrrheid 
fifom  upper  nart  of  inL  condyle  behind  adductor  tubercle,  and  lower  end 
of  supracondylar  ridjcc.  The  two  heads  enlarge,  and  soon  meet,  do  not  I 
join;  Beparatud  siiperfiuially  by  a  groove  and  deeply  by  a  thin  band.  ' 

Tlie  inf.  Icmlon  is  broad  and  aponeurotic,  and  on  the  deep  surface. 

The  lower  edge  of  each  niuscular  part  is  convex  downward :  the  inner 
head  ia  the  broader  and  thicker,  iinil  descends  the  lower.  A  bursa  is 
between  it  and  the  aemimeiubranosus,  and  unother  between  it  and  the 
femur. 

Outer  head  may  develop  a  sesamoid  fibro-cartilagc  or  bone  over  tha 
condyle  of  the  femur.  ' 

SoUiii. — Oriifin,  externally  from  post,  surface  of  head  and  upper  third  j 
pfehafl  of  fibula;  internally,  oblique  tine  and  inner  border  of  tibia  (o  I 
its  middle,  and  from  a  tendinous  arch  over  popliteal  vessels  and  nerre :  I 
fibres  rise  to  a  large  extent  from  two  tendinous  laniinic  which  dceeena  I 
in  the  must^te.  one  trom  the  fibula  and  one  from  the  tibia.  Fibres  froni  I 
the  ant  surfaces  of  these  lainins  converge  to  a,  median  septum ;  fibres  ] 
from  their  post,  surfaces  pass  down  and  iMck  to  an  aponcuiwua  covering  I 
the  hack  surface  of  the  luusctle.  The  tendon  of  inBcrt4on  is  proluiwea  i 
/roai  this  aponeurosis,  joined  by  ibe  incdiua  septum.     MuiKular  fibraa  1 


I 
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ase  oontinucd  down  on  tho  deep  surface  of  the  tendo  Achillis  near  to  tt 
heel,     'the  tibial  head  le  almost  peculiar  to  man. 

Tcii(/o  Achillis,  broad  at  first,  coniia<^(s  to  within  1 J  inches  oi'  h . ._,  ^ 
then  expands,  and  la  inserted  into  middle  of  post,  surface  of  tuberoait? 
of  06  cucis,  with  a  bursa  between,  having  all  the  choracIeTS  of  a  syno- 
ip-inl  membrane,  with  vascular  and  fatty  Bynovial  tufta. 

2.  M.  PUxnlarit. — Oriaiit,  femur  above  CKlemal  condyle  and  from 
post.  Ug.  of  knee-joint.     MnBCular  belly  3  to  4  inches  long,  and  the  long^^ 
slender  tendon  turns  in  between  g^strocnemiuB  and  solcus  to  inner  bord~" 
of  tendo  AchUlis,  and  tiaerted  by  ite  aide  into  calcaneum. 

M>r  joiu  tendo  Achillis.  end  in  bscia  of  leg  or  int.  ana.  lig.,'or  tw  cnclos. 
Id  the  («Ddo  Achillis.  Aboeot  in  7.S  pet  cent.  It  is  the  remains  or  a  mpe 
flcial  flexor  of  the  digits,  like  the  palmaris  toagos. 

3.  M.  fbpli'leia. —  Origin,  round  tendon,  I  inch  long,  from  groove  a 
fniler  surface  of  eiL  eonaylo  of  femur,  within  capsule  of  joint,  in  conlae, 
with  semilunar  cartilage,  and  by  muscular  fibres  from  lig.  pool,  arcuatum. 
Fibres  past  down  and  are  inseiied  into  Iriungular  surface  of  tibia  above 
oblique  line,  and  into  aponeurosis  over  the  muB<.'le.  The  tendon  isinthe 
groove  on  the  femur  only  'Q  tiill  fiesJon.     Henle  gives  origin  below  and 

^I]ue^tioD  above. 
U.paplitm  mm 
JOBt,  lig.  of  knee. 
31.  prrmeo-tibialii  (\  in  71,  from  in 
Oblicjne  lino  of  tibia  beneath  paplilci 


i),  from  femnr,  inner  side  of  plantATts,  inserted  into 

T  side  of  bead  of  dbula  to  upper  end  of 
;  constant  in  H]>rs. 

Deep  MvMda. — 1.  M.  Flexor  LonQV*  Diqiforum  Pnli's  (perforans), 
— Onjrtn,  inner  portion  post,  surfacetibia  for  middle  two- fourlhsof  length, 
fromapon.  over  tibialis  post.,  from  inner  border  of  fibula.  Descends  be- 
hind int  malleolus,  passes  forward  and  obliquely  outward,  having  crossed 
the  tibialis  post  t«ndon  in  the  leg,  and  now  crossinij;  that  of  the  flex. 
longushall.,  in  each  case  superficially.  It  divides  into  four  parts  for 
leiminal  phalanpea  of  tho  four  lesser  toes.  The  whole  arrangement  with 
nncnlse  aiccess.  cte.  is  as  for  the  fingers. 

^Jf.  firnr  aefftn.  lanp.  dt^fsrun  rises  (Vom  fibula  or  tibia  or  dwp  faseis,  and 
ftmne  heoetth  int.  ftnn.  lig.  and  Joins  the  long  flexor  ur  tlie  accessorius. 
2.  M.  Tlliiali*  liuHctu,  beneath  the  two  long  floiore.  Orinin  post 
surface  of  interoes.  nii;mhmne,  outer  part  of  posterior  Burface  of  tibia  to 
middle  of  bone,  whole  inner  surface  of  fibula,  and  from  aponeiirowa 
".?;''  ii-  "™''<»".  ■«">e  >nner  bwder  of  muscle,  free  at  level  of  lower 
libio-fib.  articnlation,  passes  behind  inner  maUcolus;  irun-ted  into  tube- 
rowty  of  Bcaphoid,  wilTi  offselR  to  the  three  cuneiform,  to  cuboid  bases 
■  Of  aecond,  Ihird,  luid  fourth  melatarsal,  and  to  trans,  tareal  lit  and  abd 
WatH  tendon,  and  Bends  a  thin  process  back  to  the  sustentaculum  Uli 


tew.     TibitilU  ttrundiiH,  or 
mirfaex  of  tlhta.  below  Qei 
[.  brtWMU  tibia  and  flbiila. 


I  sustentaculum  Uli, 
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'■i.  M.  FIrx.  Longwi  HaU. — Origin,  lower  two-thirds  post,  aurfuco  I 
fibula,  septum  between  it  and  peronei ;  apon.  common  to  it  and  flex. 

loQgua  dig.     Tendon  at  post,  surracc  of  muBcle  traverses  ^ove  on  back  ' 

of  tistragalus  and  under  eurfatw  of  suBtenUculum,  gives  elip  toflex.  long.  ' 

di^tonim  in  sole  of  foot,  ajid  proceeds  to  the  base  of  lenDluid  phaL  of  ' 
great  toe, 

Nearly  alwayii  a  Blip  from  BezoT  hall,  to  Bex  digit,,  and  (1  in  6)  anothor 
from  flex.  dig.  to  Sex.  hall. 

Slip  from  flex.  hall,  panses  to  second  and  Ihird  Xt        '  ' 
□aly,  S8  per  cvut. ;  to  avcond,  third,  and  fourth,  IS 

Jf.  puroneo-cafciin™*  iiilern'u  (tare),  from  back  of  flbula,  passes  over  sustca- 
tatulum  tali  to  ob  calcis. 

Strva. — Oiatrocnemlus,  plantaris,  and  puptiteus  by  lut.  poplit^ial  n.  Soleua 
by  int.  popliteal  and  post,  tibial.  Flex.  long,  digit.,  lloi.  long,  halliuin,  and 
tibialis  post,  by  post-tillial  ocrvo. 

TH"P-  FOOT. 
Desctibe  the  mnBcles  and  fasciEe  of  the  foot. 

F'iscia  of  dorsum  is  a  thin  layer  over  (he  eilensor  tendons,  with  deeper 
layers  over  the  short  eztensora  and  interossei. 

/(lac/ao/so/e  (superficial)  forms  ft  thick  cushion  of  fatty  lobules  bound 
down  by  bands  passing  vertically  from  skin  to  deep  fascia.  Small  burste 
over  heel  and  first  and  fifth  metacarpals. 

X*«7)  Fiitdii  of  .S'ofc, — Ftantar/nndn,  centml  and  two  lateral  portions. 
The  inner  is  thin  and  loose,  covers  the  abductor  hull.,  and  isconiinuous 
with  doraal  fascia  and  int.  ann.  lig.  Oiitrr  part  covere  abductor  min. 
die.,  and  forms  a  thick  band,  especially  between  outer  tubercle  of  oo 
caluia  and  tuberosity  of  fifl:h  metatarsal,  continuous  with  doreal  fasoio, 
and  sends  a  prolongation  forward  over  short  flexors  of  little  (oe. 

Central  portion  has  dense  white,  glistening  fibres,  from  inner  tubereJe 
of  OS  calcis  to  roots  of  toes;  divides  into  five  proce&ses  in  front.  Thin 
trans,  fibres  cover  the  lumbrieals  and  digital  nerves.  Identical  amnge- 
ment  as  in  palmar  fascia:  fibres  to  digital  sheaths,  superficial  trans,  lig., 
and  skin,  and  deep  proce»<8es  to  the  trana.  metatareal  li);. 

Two  inlermimciitnrfjttu  are  between  the  middle  and  lateral  portions, 
giving  partial  origin  to  muscles. 

Superficial  Ithuh.  lig.  of  toes  is  in  folds  of  skin  at  interdigit^  clefts, 
connected  to  tendon'sbeaths  beneath.     Connects  all  five  digits. 

Miitctcs  of  Dorsum  of  Foot. 

1.  M  ExUnsor  Brevig  Digitonim  /%(?«.— Prom  fore  part  and  upper 

and  outer  surface  of  os  calcis,  in  ftoni  of  groove  for  peroneus  brevis 

tendon,  and  from  ant,  liiF.  of  ankle.     The  tendon  has  several  vertii^ 

haHets  tjvia  nhrch  muscular  libres  rise,  dividing  into  three  bellies  which 
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fuiite  with  tlw  oMer  liMicr  af  the  Ine  «*(■ 
foDtOiiees. 

Z.  JK.  Eftauor  Bal&m  Bnwm  FoAn  facdbe^  stt  (W  afconl— 
OrviV  two  hodk,  oacar  6aM  ippv  •b&m  m  nkii  doae  W  ^K.  vigt, 
and  oiiiiMcted  wilh  tk  esteaav  bn«A^:  ^■skndma  Matt 
aim  of  Mw.  lig.  Ttwiow  is  &ee  ai  t>n»-aeCBtan*l  imL  panes  ^litt 
the  tendon  of  tke  aumat  laag.  fcaft,  a^  ia  rrrialpi  a^  JmImbj  fi» 
doisiim  of  fint  pbilaBK. 

Aepa».di|W&— JifcCTtU— af  fc— teaialnfa-wcMtWcwf 
ham  caboid  (•  Ikiid.    5a»tmftMti—  ^My ;  laiaeaJ  to  tw>^  aaa  daatlaA, 

or  allp  to  link  toe.    ,"    '' >^--- ■ ■-■  -^  -•---   —  •  —  . 

Intma.  Moatle  ia  nil 

belUM.    De>paIi|a,li>tBtar>l« 

ba  a  bafB  over  the  aanod  mmk  tl 

Itmdm  tf  At  Sott. 
None  cotreqioiidiiig  to  tbe  pakaria  Weria:  tkne  poBfB  a>  n  the 
hsod,  middle  k^wi*  ndwr  tlun  ifca*  of  haad.    GrcaC  loe  pover  tlna 
the  thnmb  smtp.     little  toe jcra^,  tte  witwhw  wai  mtmfemeat. 

In  the  MntDLK.—].  JC  /"fenor  Awn*  iKjatorm  (pettataa). — 

Ongtii,  inner  niber^  of  oa  cakia,  fkatar  liwrii,  aijHa.  atd  caje.  cafaoU 

I   Utf.    Tenninaiee  in  four  akwder  lewlnM  JaMiUJ  mta  adm  ot  Keaad 

I   pfaniangcs  of  four  oaltr  toa;   eaeh  tfividca  and  ffnt  paange  to  the 

loDg  flexor,  as  dooi  the  Sei.  aaU.  of  the  haad. 

HosfIc  may  pav  to  aJl  too.  The  fcaJaa  to  tW  Uak  toe  la  ahi^a  imiIIiii 
tb>D  Ibc  oth^n.  and  wanting  in  33  pec  onL ;  nay  be  milm  j  (5  frt  nat.) 
bTamiallmnaclefromthalongtemrcrllrtotiMjB.;  ori^af  «&ptol!>ank 
Ine  may  be  tmufemd  to  tbe  lone  fleior.  Thia  i>  the  rah  lot  tbc  oatca-  laea 
orapcB. 

2.  Flnor  Accfvon'ia  (m.  qnadiatm  (ibntie.  pt  a.), — ^Heole  ala  it 
the  "  plantar  bead  of  the  Beior  long.  dioL"  Plat  qaadrifaUoal  made. 
On'ffi'a,  tiro  heads,  internal  sod  lai^  man  ibimt  nrfiaw  oif  oa  taleii; 
estem&l.  narrow  and  tendinoo^  finm  onter  aDiCMe  oa  vakis  and  long 
pUnlAT  lig.  -,  iiuertion,  exL  boiwr  and  tidier  mr&ce  of  flex.  kmg.  digit, 
tendon. 

Ofl^t*  ran  be  iractA  to  tlie  toeood,  third,  and  bartta  toea,  not  alwaji  to  tha 
fifth,    Mtucle  may  end  in  flei.  lull,  tendvo.    May  be  abaeat. 

3.  Xm.  Lumiiriailtii.— Tom  itt  BToaheT.  Or^iit,  at  pcnUa  of  diviaioa 
of  flex.  Iod;;.  digit,  tendon,  eairh  attached  to  two  tendona,  exr«pt  th^ 
most  inienial  one ;  the;  pa»  to  inner  aide  of  fbnr  outer  torn,  mtatttl  ^ 
ioio  basea  of  first  phalangea  (Henic).  * 

Otic  or  niorr  abnent ;  doDblinft  of  tbiM  and  ftnirtb :  InaFTtlon  Into  ta 
teadons.    Barae  between  tendons  and  baao  iif  flmt  [ibaluijiwa. 

MuaoloB  of  Great  Toe-side.— 1.   M.  ALdadoT  HaUieu.—  _ 
inner  tubercle  os  calcia,  InL  ann.  lig.,  septuiu,  planlat  faasA',  w 


inner  Iranler  of  base  firat  plialanx  great  toe,  inner  seesmiiiil  bone,  Mid  1 
tendon  of  cictens.  long.  hall.  Slip  to  first  phslans  semnd  loe.  May  i 
have  a  second  head  from  sca|)hoi(]. 

2.  M  Flfxor  Bra^u  Btiltwiii.— Origin,  flat  prooc88  from  caboid  inner  i 
border,  iron)  slip  of  tibialis  poet,  tendon  to  the  two  outer  i;uneifDnB    | 
bonea,  from  eheuth  flex.  long.  *ligit< ;  iruierlfd  by  two  heads  into  inner 
and  outer  borders  of  Imibo  of  firet  phalanx,  in  cannection  with  abduetor 
hall,  and  adductors.     Sesamoid  bone  in  each  head. 


3.  M.  Adductor  Hallicu  has  two  beads  as  in  hand,  an  oblique  and 

tranHvetBC,  only  more  separated. 

Caput  Obliqiiiim,  p.  n. — Origin,  tarsal  extremities  of  third  and  fonrth 
metatarsals,  sheath  of  perooeus  lonR.,  calc. -cuboid  lig.,  and  third  cunei- 
form ;  i)tBertton,  outer  aide  of  base  of  firet  phal,  of  great  toe,  somewhat 
above  the  tendon  of  the  peroneus  long. 

Caput  tranmrritim,  trmigoerinu  prdit,  is  covered  by  flexor  tendons. 
Origin,  inf.  taiso-raotatartuil  ligaments  of  three  outer  toes  and  tmns. 
metatarsal  lig. ;  iiuerlfd  with  tlie  oblique  bead  and  flexor  brevis  inio 
first  phalanx  of  great  toe  and  extensor  tendon. 

In  the  fiBtus  tL?  muBole  is  dosQ  to  theotiliquo  head  at  l>asee  of  mcUitatsalii 
it  snbsequeutly  travelB  forward  along  iDlBrosSBOns  bscia,  QpptMOW  ktM, 
iuto  meCatariMl  of  great  too  U  sometimes  found. 

Musolea  of  Little  Toe-side.— 1.  Jff.  Abdiidor  Miit.  Dig.^ 
Origin,  both  tuben'les  of  os  calcis,  ext.  septnm,  Irand  of  plantar  ^scia 
between  external  tuberele  and  base  of  fifth  metatarsal ;  intertrd  into  base 
fiflh  mclatarsul  and  outer  side  base  first  nhal.  little  toe.  The  tendon 
uauallj-  receives  muscle-fibres  fiQVa  base  fiftli  metalareal. 

I.  from  ext.  tulwrcle  of  at 
I  Dicn  metaiarsai.  ' 

2.  M.  FJrxor  Brenui  Min.  Dig.—Origm,  base  of  fifth  metatarsal,  and    1 
calc. -cuboid  lig.,  sheath  of  peroneus  long. ;  iiitertion,  base  and  ext.  bor- 
der first  phalanx  little  toe ;  deeper  fibres  generally  end  on  anterior  half 
of  fifth  metatarsal. 

3.  X.  oppment  min.  dig,  ig  occasionally  [3,5  ppT  cent.)  separate  from  th« 
flex,  brevis  luio.  dig.,  espMially  at  its  arigin.  It  lictter  be  considered  tha 
inner  l>elly  of  tile  flex,  bievis,  attached  to  the  tDDtatacBsl  bono. 

Mm.  inlavfifa,nam  the  hand,  are  seven  in  number,  four  dorsal  and 
three  plantar.     The  dorsal  project  downward  as  low  as  the  plantar,  and  J 
altomtite  with  them.     Only  one  muscle  in  the  firet  spoco,  two  in  tlw  i 
otiiere.     The  second  toe  is  tlieir  centre  of  insertion.  J 

Each  dfjrt'it  inleroneom  has  two  heads  and  a  central  tendon,  wbicli  h  ] 
inserted  partly  into  the  base  of  the  first  phalanx  and  into  eitonsor  apo- 
.-.     Tbefirst  two  are  inserted,  one  on  either  aide  of  the  aeoondUC) 
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ihe  third  and  fourth  into  the  outer  sides  of  ihe  third  and  fourth,     InoeV 
head  of  Brst  is  gniatl,  and  rises  from  first  metatarsid  and  int.  cuneiform  ^ 
,  the  third  and  fourth  receive  fibres  from  sbcuth  of  puroneus  long. 

L     Plniitar  in/rroMci,  from  inner  and  under  surface  of  third,  fourth,  i_ 

■S^  metatarsals,  one-headed,  and  from  sheath  of  ncroneus  long.     Im 
Ewrted  to  inner  aides  first  phalanges  of  third,  fourth,  and  fifth  abd  e 
r  tensor  tendons  of  toes. 

In  the  f(£tns  tbe  dorsal  interossei  are  un  the  plantar  ospcrt,  and  have  a  sii 
gle  otiKio,  correiipoDding  to  the  outer  head  of  the  fully-formud  mnBclH.  1 
the  metatarealB  become  separated  the;  iiBsa  more  to  the  darRum  and  acquli 
another  head. 

!irrret,—ExltT>aoT  brevis  by  ant.  tibial.     Fleior  lircv.  digit.,  abdaclor 
flex.  brev.  hall.,  and  ianermost  lumbriealis  by  int.  plautur:  all  (be  othnra 

Jctiopt.—Poplittiu  flexes  knee  and  rotatefl  leg  )n,  palls  on  capsule  of  joial 
and  Veeps  poplit.  bares  open.  The  doisniu  of  the  foot  and  ant.  surface  of  Ii~ 
il  Ihe  urnnr  turftux  ;  the  opposite  side  is  the  flexor  lurfact,  so  tbat  raiali 
tbe  foot  on  tbe  front  of  the  leg  is  really  eitengion,  and  di^prcssing 
ion  ;  it  is  customary  to  apply  reverae  terms  to  these  aula. 

Oiulri/aiemint  fluxes  knee,  extends  ankle,  combines  with  boIcus 
faeel  or  r^sea  bod;  on  toes. 

Tit.  tint,  and  permeui  tert.  flex  ankle;  the  former  rotates  iu,  adduota,  Mi«M 
Ot«(  metatarsal  bone, 

IU.  potl.,  penmeui  long,  and  brttit  are  eitensois.  Tib.  post,  and  flexors  of 
toes  rotate  foot  In.    The  three  peronei  aud  exteusors  of  toes  rotate  oat. 

PermitH*  lunfi.  BtrenKthens  trans,  arch,  lifts  oaler  border  of  foot  in  walking 
extends  foot,  dGpressea  first  metatarsal,  abducts  foro  foot,  rotates  out. 

Flexors  and  extensors  of  toes,  interossei,  and  iDmbricalm  act  like  the 
responding  maaclea  of  the  hand. 

Pier,  aecaioriut  modifies  tbe  action  of  the  flex.  long,  dig.,  as  those  tendi 
cannot  enter  the  foot  in  a  straiiiht  line. 

The  ejinuor  brnii  dig.  does  the  same  for  tbe  extensor  comainnis.  though 
here  tliej  are  not  so  mnch  needed,  and  their  function  is  uot  ko  evident. 

Extensors  of  foot  slightly  rotele  in;  fleiora  of  foot  slightly  rotate  out; 
^nnfarii  indirectly  pol^  Up  tbe  capsule  of  anlde-Joiot  and  slightly  aids  the 
pwtrocnemiuB. 

Flnan  of  Foot. 
Tibialis  amicus. 
EitetiH.  cnmuinDiB  dig. 
Eitcns.  propr.  hall. 


doiJH 


d  brevis. 


AdduiMlon. 

Tibialis  post,  (strongly). 
Tendo  Achillis  {weakly). 
Perbapa  tendons  behind  inner  mall., 
perhaps  tibialis  aoticus. 


Eitenun  of  root. 
Tendo  Achillis. 
Peronens long,  i 
Tibialis  posticu 
Flex,  long,  digit,  and  hall. 

AbduotiOD. 
Peronens  brev  in. 

Peroneus  longua. 


Peroneug  longua. 
Eitens.  com  man  is  di^. 
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ThomUMlenoT  the  foot,  upeciislly  of  the  little  toc-aiile,  are  decnsaint;  «lid>f 
the  little  tue  becoming  lees  impoTt&nt;  those  of  the  haud  are  increasiiig,  c< 
Kspnuding  to  its  complex  movements  over  thoaa  of  Cbu  fool. 

In  oomparing  muscles  of  log  with  forenrm  wo  notice  (11  a  reduction  in  ac-  J 
eordance  with  dimiaation  of  mobility;  v3)  disB]ipcsniiicp  of  hi^h  origin  of  I 
some  superficial  eitensuis;  |3)  development  of  tarsal  attachment  of  super-  1 
Scitl  fioi^ors  of  toes  dne  to  outgrowth  of  heel. 

MUSCULAR  HOMOLOGIES. 


Upper  Lloil 
Trapenius, 
Cleido-uuutoid, 
Bhombuldei, 
Iiev>  ang.  scapulie. 
Senatus  magnos. 

Deltoid, 

Teres  minor. 
LatissimuB  do»i, 

Teres  m^ior. 
Pectoral  is  ini\jar, 


t  Ezt.  oblique  and  lumbar  ntujue 

i  Tensor  vag.  fcraoria. 
Ijluleal  Diftcia. 
Gluteus  maiiiuus,  nppcr  part. 

I  Ulateus  niaiimns,  largiT  part. 
(  Adductor  longus. 
)  Adductor  brevis. 


Supraapinatus. 
lufnuipinatua, 

tiubscapularia, 

Conwo-bravhialia, 
Chotulro-rpitroclilearia, 


Hiimtral  hfnH  of  bierps, 
Brachialis  aoticns, 
i>nr(ii-qi  Hrodil*aru. 
Trieeps: 

a.  Scapular  head. 

t.  Humeral  heads. 
Aacoueoa. 


Paooa. 

Pe«tlnouB. 

itiluleiiB  uledi 
Gluteus  miui 
Pyrifurmifl. 
f  Obturator  ii 
J  Obturator  c; 
I  Quiulratus  femorls. 
{  Addurtor  magnua. 
Gracilis. 

of  Arm  and  Thigh. 

f  iHchial  head  of  bic«pe  fern. 

i  SemitoDdinoaUH. 
(  SemimombmncrauH. 

Femoral  head  nf  hicepa  fom. 

Sarlorius. 

Qaadrii'e[is : 

a.  Rectus  fumorii. 

b.  Vastl  and  ci 


^f 

^    H•.^r^||.(■«■HE8.                                     20S 

in.  MuBolaB  of  Forearm  and  Lee:.                                    | 

PranmtoT  tens, 

Popliteus. 

FlMor  carpi  radUlis, 
FUxor  rarpl  uliuriB, 

1  Gastrocnemius. 

Palmari*  longni, 

PianWris. 

Solona  and  floior  brevis  digit 

Flexor  lonjcus  pollicis, 

1  Flexor  lungusballiiris. 

Kleiof  profUDdiifl  diEil., 

1  Flexor  longus  digit. 
Flexor  accesBorioa. 
LombrlcaleB. 

Lauibrimlea, 

Pronator  quadratna. 

TibUlis  posticus. 

CxtensoT  carpi  ndJilis  longinr. 

Eitensor  carpi  radialis  bievior. 

Extensor  lontcua  digit. 

Extensor  miuimi  digiti, 

Peroucus  tertins  1?), 

Entensor  carpi  ulnaru, 

(  Peroiicua  longus. 
1  Peruneus  brevis. 

SnpinktdT  brevis. 

Tibialis  antlcus. 

Extensor  lunxUB  poll., 

Extensor  Iouicdb  ball.                                  h 

Exteusnr  brevis  poll., 

Firat  slip  of  eittnaor  brevis  dicitomm.      ^ 

Extenmr  indicia. 

Second  slip  of  exleuKT  brevis  iliid      ■ 

Eilfflwr  ardii  digW, 

Extensor  bieyls  digit,                              ^| 

IV.  Muscles  of  Hand  and  Foot.                             ^| 

Palro«ri»  brevin. 

^H 

Abductor  poliiris. 

Abductor  lisllicig.                                    ^H 

FlMor  bniTis  pollicli, 
OppoDon*  pgllfcU, 

Flexor  brevis  ballivis.                              H 

Addortor  ubliquns  hallicii.                       ■ 

Adductor  tntiisvenua  haliicis.                 H 

Abductor  minimi  digiti.                         ^H 

Flexor  bnvLs  mlniioi  digiti. 

Opponcns  minimi  digiti. 

«.  Superfloial  part. 

ft.  Deep  part. 

(  Flexor  brevis  min.  dig.                          ^H 

First  plantar  inlerowconi.                     ^H 

Olh«r  interooei  correspond. 
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THE    HEART. 


ANGEIOLOGY. 


THE  HEART. 
DescrilH  tbe  pericardium. 

The  pcriairdium  is  n  dbro-serouB  mcuiliraDC  which  invests  the  heut 
and  the  great  yeaseis  at  their  origin  tor  about  2  inches.  Below  it  ta 
attached  to  the  diiiphnigm  and  its  central  tendon ;  io  froDt  it  ta  aep- 
arated  from  the  sternum  by  the  thvmic  remains,  some  areolar  tissue,  and 
overlappei!  by  the  margins  of  the  luugs,  esjiecuJly  of  the  left.;  behind  il 
are  the  tesophagiiB,  bronchi,  and  descending  aorta ;  luterally  it  la  cov- 
ered by  the  pleurae,  with  the-phrenio  Durve  and  veasels  running  between 
the  two  membmnea. 

The  pcriuardium  conaists  of  a  fibrous  and  a  serous  layer.  The  fibrous 
layer  forms  a  lubidar  investment  for  the  great  veasels  which  is  lost  Ml 
the  estcnial  coat,  and  can  be  traced  alt«rwiird  into  the  deep  cervical 
fascia.  It  is  nttai-'heil  belovf  lu  the  diaphragm  and  its  central  tendon. 
The  vesseb  invested  arc  the  aorta,  superior  vena  cava,  both  pulmonu; 
arlericH,  and  all  the  puhnonary  veins. 

The  serous  layer  invest*  the  heart  and  is  reflected  on  lo  the  fibrona , 
layer.  It  also  invests  the  >n%at  vessels  for  about  2  inches.  The  aoi1*| 
and  pulmonary  artery  are  coroplelely  invested,  the  pulmonary  veins  ' 
both  the  venae  cavse  only  partially. 

Describe  the  heart. 
Tlic  heurt  is  a  hollow  muscular  orsan,  of  a  somewhat  conical  fc 

Iviiit.'  Ift'twecri  the  liinira  and  enclosen  by  the  pericardium.     It  oont 
four  chambers,  uu  auricle  and  a  veutriclo  on  each  side. 

Oive  its  general  position  and  measurements.  • 

It  lies  ubliiiucly,  the  base  being  directed  upward,  backward,  and  toward 
the  rieht,  and  extending  from  the  level  of  trie  fifth  to  that  of  the  eighth 
dotsal  vertebra,  and  the  apes  looking  downward,  forward,  and  ta  the 
left,  its  impulse  a^inst  the  chest-wall  being  felt  in  the  fifth  left  inter- 
epacc,  alwut  3t  inches  from  the  middle  of  the  sternum.  The  heart  Ilea 
more  in  the  left  than  in  the  right  side  of  the  ubest,  its  base  beiog  held 
in  position  by  the  §Teat  vessels  which  are  connected  with  it;  its  posterior 
surface  is  flat,  formed  chiefly  by  the  left  ventricle,  and  rests  on  the  dia- 

C'  ra^m ;  and  ils  anterior  surface,  formed  chiefly  by  the  right  ventricle, 
t  also  partlv  by  the  lefl,  is  convex  and  covered  to  some  extent  by  the 
lungs.  Of  tne  borders,  the  right  is  long  and  thin,  and  the  left  is 
shorter  and  thick.  The  lencth  of  the  heart  is  ^  inches;  ite  greatest 
breadth  is  3)  inches;  its  thickness  is  about  2}  inches.  Ils  weight 
k  10  to  13  ounces  in  the  male,  S  to  10  in  the  female,  and  il  increaiM 
m'tb  age. 
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THE   HEART. 

Row  iB  the  heart  subdivided  extem&llr? 

Eitemally  it  presents  a  Jt'ej)  transvente  griHJve,  the  aurieulo-ventrieu-  I 
lar,  which  marks  off  an  upper  or  auricular  and  a  lower  or  veniriuular  j 
portion :  this  latter  part  prtsciitji  a  loDgitudiual  I'urrow  on  the  frunt  and  \ 
buck,  the  former  being  BOmewliat  to  the  left,  the  latter  tu  the  right. 

How  is  the  heart  subdivided  intemally  ? 

The  interior  of  the  heart  is  divided  by  a  longitudinal  septum  int.   _ 
right  and  Icfl  part,  and  these,  in  turn,  are  divided  into  iin  auricle  and  a  | 
ventriele. 

Describe  the  right  auricle. 

Tlie  right  auricle  is  larger  than  the  left,  its  wall  being  about  1  line  I 
in  thielfnois  and  its  capacity  two  ounces.     Its  cavity  is  divided  ini^  two  V 
parts,  the  Kinua  venoaus  and  the  appendii  aiiriculw,  the  former  lying  ] 
between  the  eulranues  of  the  two  vcntB  cavse,  the  latter  overlapping  the 
oommeni-'ement  of  the  aorta.     Within  (he  auricle  the  following  parte 
present  thcniselves  for  examination : 

(1)  The  orifice  of  the  superior  vena  cava,  looking  downward  and 
forward. 

(2)  The  orifice  of  the  inferior  vena  cava,  at  the  lowest  part,  near  the  I 
septum,  looking  upward  atid  inward.  J 

(3)  Between  the  two  caval  opemngs  a  projoction,  the  tubereulum  1 

(4)  The  openingof  the  coronary  sinus,  between  the  inferior  cava  and  1 
the  auriculo-ventrieular  opening,  and  protected  by  the  fold  ol'  endocap-  J 
dium  forming  the  coronary  valve.  1 

(5)  Numerous  small  openings  (foramina  Tbebeeii)  of  the  venss  cordis  | 


1G|  The  anriuulo-Tentriculor  Opening. 

(T)  The  Kustachian  valve,  between  the  front  of  the  vena  cava  and  I 
the  above-mentioned  orifice.  Tt  is  semilunar  in  form,  tlie  free  rancave  1 
margin  sending  one  comu  lo  join  the  tront  of  the  annulus  uvalis  and  the  j 
other  to  the  auricular  wall.  i 

(8)  The  foaea  ovalis,  at  the  back  of  the  septnm,  in  the  situation  of  the  I 
-  .tat  for^  .    I-  .      .  .  .       B 


s  prominent  margin  neing  known  n 
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■    I'J)  Tlie  miiscnli  peetinati,  Hinall  elevated  oolumna  which  ti 

Hp[>endix  and  the  adjacent  part,  of  the  sinus. 

Describe  the  right  ventricle. 

The  right  ventricle  is  triangular,  and  extends  noitrlv  to  the  ajtex  of  the 
heart.  It  is  bounded  intemallv  by  the  convex  surface  of  tfio  septum 
vcntriculorum,  and  prolonged  noovc  and  internally  into  a  pouch,  the  in- 
_llindibulinn,  or  cunuB  arteriosiiH,  from  which  springs  the  pulnionuy 
"  y.  Ita  cavity  baa  a  cuimcil.v  of  three  ounces.  Ot\  uvcvtVD%  'Owft 
ricle  the  following  parts  are  jin-wnlcd  liir  exaimQ«!Lv.)flx 
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06  THE    HEART. 

(1)  The  anriciilo-veDtricalaT  orifice,  ovaJ  in  form  and  placed  near 
, '  n^Dt  aide  of  the  heart.     Around  its  circumference  is  a  Qoroua  ring, 

it  la  guarded  by  the  tricuapid  valve. 

(2)  The  opening  of  the  pulmonai7  artciy,  circalar  in  fons,  nt . 

Bummit  of  the  eonua  arterioaua,  near  the  septum ;  is  guarded  by  the  pid- , 
monary  valve  (seinilunar). 

(3)  The  tricuapid  valve  eonuats  of  three  triBngular  flaps  formed  of 
fibrous  dasue  covered  by  endocardium.  Tbey  ore  continuous  with  one 
another  at  their  bases,  and  their  free  margins  and  ventrieular  surfaces 
give  attachment  to  the  chorda?  tendinoio.  Their  central  part  is  thicJt 
and  strong,  the  lateral  margins  thinner  and  fleiible. 

(4)  The  chordfe  tendineae  are  attached  as  follows:  several  to  the 
tachod  margin  of  each  flap,  blending  with  the  Gbrous  ring;  several 
the  strong  central  part;  and  the  finest  and  moat  numerous  to  the  ml 
gins  of  each  curtain. 

(6)  The  columnse  camete  are  prujeutin^  bundles  of  muscular  substance 
'  found  all  over  the  ventricular  wall  excepting  the  conus  artoriosuB.  They 
are  of  three  clasaes ;  the  firet  are  mere  ridjtes,  attached  by  one  dde  and 
both  estreraities:  the  second  are  attached  only  by  both  extremities; 
the  third  (musciui  papillares)  are  attached  b^  only  one  extremity,  the 
free  end  having  chorda  t«ndineiG  attached  to  it. 

(6)  The  three  semilunar  valves  guard  the  pulmonary  orifice.  They 
are  semioireular,  their  &ee  mareins  being  thick  and  tendinous  and  pre- 
senting at  the  middle  a  small  fibrous  nudule,  the  corpus  ArantiL  On 
each  Bide  of  this  body,  Just  behind  the  free  margin,  the  valve  presents  a 
small  thinned-out  interval,  and  when  the  valves  are  closed  during  dias- 
tole these  intervals  (/nnuie)  are  in  contact,  and  so  also  are  the  three 
nodules.  These  latter  prevent  any  leakage  Irom  the  triangiilar  a 
which  would  otherwise  be  left.  At  the  commencement  of  the  pnln 
nary  arter>'  are  three  pouches,  the  sinuses  of  Valsalva,  placed  one  b 
hiud  each  valve.     They  resemble  those  of  the  aorta,  but  are  smaller. 

DaBcribe  the  left  aniicle. 

It  is  smaller  and  thicker- walled  than  the  right,  and  consist^  like  t 
right,  of  a  sinus  and  an  appendix.  The  latter  overlaps  the  pulmona 
artery.     Within  it  presenia  the  following  features  of  interest: 

The  orifices  of  the  pulmonary  veins,  opening  two  into  llie  right  aaftl 
two  into  the  left  side;  the  auriculo- ventricular  orifice;  and  a  few  a 
culi  pectination  the  inner  side  of  the  appendix. 

Describe  the  left  veatricle. 

It  is  longer  than  the  right,  and  enters  into  the  formation  of  the  apex.>l 
Its  walls  are  three  times  as  ihiek  as  those  of  tlie  right.     Within  '' 

The  Buriculo- ventricular  orifice,  which  is  smaller  than  ihe  riylit  _ 
fTuanleJ  bv  the  mitni\  ot  bicuspid  valve ;  and  the  aortic  opening,  in  tVa 
niij  to  (he  right  of  the  pra»4\ttg,  isuMieWt-j  t\«  wmilumu  valvea. 
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STRUCTURE   OF  THE    HEAJIT.  207    1 

The  mitral  valve  is  Btlacbed,  like  the  tricnspicl  on  the  right  side.  It 
conaistfl  of  two  ourtaina  whiuh  are  larger  and  thicker  than  those  of  the 
trieuapid,  and  of  two  smaJler  seKmente,  one  at  each  angle  of  junotJoo  of 
the  former.    They  are  furnished  with  chordie  i«ndinc(e.  , 

The  uoTtic  semilunar  valves  are  similar  to  but  larger  and  stronger  than 
the  pulmonary  valvea. 

Columnse  camere  are  foand  as  in  the  right  ventricle,  and  the  mnsculi 
panillares  consist,  of  two  groups  and  are  vet;  large. 

The  inner  surface  of  the  heart  is  lined  by  a  thin  membrane,  the  endo- 
canlium,  continuous  with  the  inner  lining  of  the  great  blood-vessels,  and 
helping  to  form  by  its  folds  the  various  valves. 

The  heart  is  supplied  with  blood  by  the  coronary  arteries,  and  with 
iien'es  by  the  cardiac  plexuses,  formea  by  branches  of  the  pneumogas- 
tric  and  sj'mpathetio  nerves. 

STRtrCTUBE   OF   THE  HEART. 
What  are  the  two  Btmctures  of  which  the  heart  Ib  made  up? 

Fibrous  rinRS  and  niuacular  fibres  :  ttic  f'uniic-r  serve  us  jioints  of  at- 
tachment of  the  latter. 
What  ifl  the  Bituation  of  the  flbroos  rissB  7  I 

They  siirround  the  auriculo- ventricular  and  arterial  orificea,  and  give    i 
iitiachtnciit  to  the  vidves  of  the  heart  and  great  vessels,  in  addition  to 
the  mu.>t<!ular  alUu'huient. 

How  may  the  mtucnlar  fibres  be  divided? 

I.  Into  (huse  of  Iheauriolcs;  1],  those  of  the  venlriclee. 
Describe  the  arrangemeiit  of  the  fibres  of  the  auricles. 

These  are  in  two  layers,  a  superfitml  and  a  deep.  The  former  layer  is 
common  to  lx)th  auricles ;  the  latter  is  jieculiar  to  each.  The  guptrjicial 
inyir  pusses  across  from  one  auricle  to  the  other  anlerinrly,  and  back 
again  posteriorly,  thus  enclosing  them  in  a  kind  of  rin^'.  The  deep  layer 
is  mauo  uji  of  looped  and  annular  fibres.  The  looped  fibres  oech  ovee 
the  auricle ;  the  annular  fibres  encircle  each  auricle. 

Describe  the  arrangement  of  the  fibres  of  the  ventricles. 

There  arc  seven  layers  in  each  ventricle :  in  the  left  ventricle  the  fibres 
of  the  first  or  most  external  layer  are  continuous  with  the  fibres  of  the 
seventh  or  most  internal  layer ;  those  of  the  second  with  the  sixth,  those 
of  tlie  third  with  the  fifth,  while  the  fourth  lajer  runs  horizontally  and    i 
continnonsly  around  the  ventricle.    Tlio  direction  of  the  other  layetx  is    | 
M  follows:  first  layer,  from  above  downward  and  from  left  to  right;    ' 
wventh  layer,  iust  the  opposite ;  second  la^er,  like  the  first.,  but  more    . 
obliqttrly ;  sixth  layer,  just  the  reverse ;  while  the  third  and  fifth  li^-ura 
ETC  ncarl>-  lioriiontal.     The  nnion  of  the  first  and  seventh  k'j«n  \fciiS. 
(he  apes  of  the  heart,  and  forms  the  vortex  ur  ichorl.    Vtv  'i\vc  'ru^GJl^ 
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SYSTEMIC   ARTERIES. 


venlricle,  arrangement  exaody  the  same,  except  udIod  of  fiiet  and  seventh 
layere,  which  lakes  piace  all  alone  the  anterior  coronary  groove.  All 
the  fibres  are  mueh  more  delicate  tlian  ihose  of  the  lett  ventrich 
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ARTERIES. 
Describe  the  pulmonai?  artery. 

It  is  a  short,  wide  veasel,  2  inches  in  length.  Comniencing  at  the 
base  of  the  right  ventricle,  it  curves  upward  and  baukward.  to  (.-nil 
under  the  transverse  aorla  bv  dividing  intu  a  right  and  a  lefl  branch. 
Itelations :  in  front,  second  left  intercostal  space  and  cartilage,  lefl  bor- 
der of  sternum ;  behind,  origin  oF  aorta,  left  auriele  \  above,  transverse 
aorta,  remans  of  ductus  arteriosua ;  to  the  right,  nght  a|i|>endix  and 
coronary  artery,  asoending  aorta ;  to  the  left,  lett  appendix  and  airunai? 

This  veasel,  with  the  ascending  aorta,  is  enclosed  in  a  sheath  of  peri- 
cardium. It  winds  around  the  aorta,  being  at  first  in  front,  and  lali-r  to 
the  left  side,  of  the  ascending  portion.  In  ftetal  life  the  ductus  aneri- 
''  a  little  to  the  left  of  its  bifurcation  with  the  tnnsvcne 


Each  branch  enters  the  root  of  the  corresponding  lung;  the  right,  the 
larger,  passing  behind  the  ascending  aorta  and  superior  vena  cava :  the 
left,  in  iront  of  the  descending  aorta.  The  left  divides  into  two  branches 
for  the  lobes  of  the  left  lung ;  the  right  also  divides  into  two  primal- 
branches  for  the  upper  and  lower  lobes.  From  the  lower  one  of  these  u 
sent  a  branch  lo  the  middle  lobe. 

SYSTEMIC  ARTERIES. 
Describe  the  aorta. 

The  aorta  is  the  main  trunk  from  which  spring  the  systemic  arteries 
From  the  base  of  the  left  ventricle  it  runa  upward,  forward,  and  to  lite 
right  as  far  as  the  second  right  cartilace ;  then  backward  and  u>  the  left, 
over  root  of  loft  lung,  to  the  fourth  dorsal  vertebra ;  thence^  along  the 
«>ine,  it  descends  through  the  thoras  and  abdomen  to  divide,  at  the 
fourth  lumbar,  into  the  common  iliacs. 

It  has  been  divided,  for  convenietuv  of  description,  into  the  arch  and 
the  descending  aorta.  The  arch  is  subdivided  into  the  asoending.  trans- 
verse, and  descending  parts;  the  desiiending  aorta,  into  the  thoracic  and 
abdominal  port-ions. 

ABCH  OF  THE  AORTA  AND  ITS  BRANCHES. 
Describe  the  ascending  part  of  the  arch. 

/( niiw  upward,  liirward,  and  to  the  right,  from 


< 


/(  niiw  upward,  liirward,  and  to  the  right,  from  a  r-o'i"  upiioflilc  ibc 
lower  bonier  of  the  thiiJi  \eft.  rafrtJLVigc.ui  the  upper  l>ordcr  ol^  i be  ^ntumi 
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right  tvrtiWe.    Close  to  its  oridn  it  prcs«Dts  three  small  diklations,  ihi^ 

xinuaea  uf  ^  alsalTa,  indicating  the  utuation  of  die  setuiliuiar  vu' 

along  the  ri};ht  side  a  bulging,  the  n'liuji  nuiipiui.     Rdationa :  ui  tront^l 

SuknoDory  arteiy,  right  appendix,  thorairiu  fascia,  ri^ht  pleura, 
iuij,  remainB  of  the  thymus  gland ;  behind,  root  of  ri^iht  Inng,  inuiuut^ 
right  pulmonary  vessels,  let),  auricle ;  to  [he  right,  right  auricle,  rapt 
rior  vena  cava  ;  to  the  lefl,  pulmonary  artei>-. 
Describe  tihe  tmuTerse  part  of  the  &tcli. 

This  part  passes  backward  and  to  the  left  b§  Tar  as  the  left  uide  u 
Inidy  of  the  fourth  dorBal  \ertebi-a.  Itelatioiis:  in  front,  lungs  Bn_ 
pleura,  thyniie  remains,  left  va^na,  phrenic  and  euperfidal  cardiao' 
nerves,  Ictl  superior  intercostal  vein ;  behind,  traehea,  a^sophagns,  tho- 
racic duct,  deep  cardiac  plexus,  left  recurrent  ner\-e ;  above,  left  innom- 
inate vein  and  the  branches  of  this  portion  of  the  aorta — viz.  innom- 
inate, left  carotid,  and  subclavian  arteries ;  below,  left  bronchw^ 
hiliin'ation  of  pnlniunarj'  arler>*,  ductus  arteriogua,  left  recurrent  nervo^ 
Describe  the  descending  part  of  the  arch. 

It  descends  to  limcr  border  of  fifth  dorsal  vertebra,  ending  ii 
thoracic  aorta.     Reliitiotis  ;  in  front,  root  of  left  hmjr  covered  by  pleural 
behind,  left  aide  of  body  of  fifth  dorwid  vertebra;  rifilil  side,  tesiiphugt 
thoracic  duct ;  left  side,  loft  lung,  covered  by  pleura. 
Name  and  describe  the  branches  of  the  aich  of  the  aorta. 

They  arc  five :  coronary,  right  and  left,  from  the  awending  part ; 
the  innominate,  left  carotid,  and  left  subclavian,  from  the  imnsvei 
part     The  descending  part  gives  off  no  branches. 

The  coronary  arteries  siiuply  the  heart  and  ihe  coatB  of  the  great  ve»-"J 
tela.  They  emerge  on  either  side  of  the  pnlnionaij'  artery,  between  it 
and  the  corresponding  appendix  auriculie.  Each  aris««  from  a  sinus  of 
Valsalva,  just  alwve  the  free  margin  of  the  cDrresponding  semilunar 
valve,  and  is  distributed  to  the  muscular  substance  of  the  heart,  its 
TalvM  and  sopta,  running  along  the  groovcK  on  its  surfaces,  and  auasto- 
tnoaing  fr«ely  with  the  other,  and,  by  means  of  twi^  to  (he  aorta  and 

Sulmonaiy  arteiy,  with  the  pericardiac  and  broncnial  vc«Ae1s.      Elach 
iridcfl  into  two  primary  branches,  the  right  vessels  running  in  the  pos- 
^,terior  and  the  left  in  the  anterior  grooves. 


^Bt^i 


DMcribe  the  innominate  artery  (brachio-cephalic). 

This  is  the  largest  branch.     It  arises  in  front  nl'  the  left  carotid,  anj 
runs  obliriuely  to  the  right  sicmo-clavicular  joint,  where  it  divides  int 
the  right  common  carotid  and  right  subclavian.     Helatiuns:  in  fnii 
lutniom  stemi,  wemo-lijoid  and  thiTuid  musclee,  thymic  rem 
innominate  and  right  interior  thyroid  vcLUB,  \nl«ni3t  (»ErtV9>i<3i 
X4-A. 
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nerve  from  right  vagna ;  behiad,  trachea  and  plenra ;  right  aide,  pleum,  I 
right  vagua,  right  phrenic  nerve,  and  ihe  rieht  inDommate  vein ;  IcftI 
side,  remains  af  the  thymus  and  trachea.  The  Ict^  carutid  arterjr  ia-l 
behind  and  to  the  lefl  uf  this  ves^l.  The  innomiiiatc  regulariy  givei;  I 
off  no  braucheH.  Occaaiouully.  however,  a  thymic  or  brunuhial  branek^ 
or  the  arteria  thjToidea  inia  arises  from  it. 

Deacribe  tLe  common  carotid  arteries. 

They  are  identical  in  courBc,  branches,  and  relations  in  the  neck,  bnt  1 
differ  m  their  origin.  Thus,  the  riglit  is  a  branch  of  bifurcation  of  tha  I 
innominate,  while  tlic  IcH  is  a  priniaiy  branch  of  the  tranNverse  itorta. 
Prom  its  origin  the  left  carotid  passes  oblicjuely  upward  and  outvard  to 
the  left  sterno-clavicular  joint,  and  from  that  point  follows  a  coiuve  cor- 
responding to  that  of  the  right  carotid.  We  describe,  therefore,  a  Iho- 
mcic  portion  of  the  left  carotid  artery.  Its  relations  are  as  follows :  in 
front,  atenmni,  Btemo-hvoid  and  thyroid,  thymic  reuiaiuB,  left  innom- 
inate vein;  behind,  trachea,  cesophagua,  thoracic  duet;  left  side,  left 
subclavian  artery,  left  vagus ;  right  aide,  innominate  arteiy,  which  is  also 
somewhat  in  front. 

Ill  the  neijc  each  carotid  ascends  from  the  sterno-clavicular  Joint  to  ibe 
level  of  the  upper  border  of  the  thyroid  cartilage,  there  dividing  into 
the  external  and  internal  carotids.  Each  is  enclosed,  with  the  islemiij 
jagular  vein  and  vagus,  in  a  eheath  of  deep  cervieal  fascia,  the  several 
structuT«s  being  partitioned  from  one  anather  within  the  sheath.  The 
artery  is  internal,  the  vein  external,  the  nerve  between  them,  but  on  a 
posterior  plane.  Relations:  iVi  fioiit.  integument,  fasoiae,  platyRno, 
slcnio-mastoid,  hyoid,  thyroid,  and  omo-hyoid  mugcles,  descondens  ami 
comaiuniuantea  noni  nerves,  steroo-mastoia  artery,  su^rior,  middle  thy- 
roid, and  anteriorjugular  veins,  and  a  lavnch  connecting  anterior  jngolar 
with  facial ;  brhiiid,  longua  colli,  rectus  anticus  ni^or,  spinal  column, 
inferior  th^'roid  artery,  sympathetic  and  recurrent  laryngeal  nerves; 
oiiftr  side,  mtemal  jugular  vein,  vagus;  I'lrncr  sidt,  trachea,  cesophagus, 
larynx,  phanni,  thyroid  gland,  inferior  thyroid  artery,  and  recorrcDt  i 
nerve.  In  the  lower  uart  of  the  neck  the  internal  juguW  diverges  from.  J 
the  artery  on  the  right  side,  but  approaches,  and  may  cross  it,  on  tbs'1 
left.  The  common  carotid  regularly  gives  off  no  branches,  but  a  v 
bnd,  thyroid,  or  laryngeal  branch  may  arise  from  it  on  either  side. 

Describe  the  external  carotid  artery. 

This_  vessel  runs  from  the  hifiircation  of  the  common  carotid  to  ,__ 
neck  of  the  lower  javr,  and  there  divides  into  the  superficial  temporal'! 
and  internal  maxillary.  At  its  origin  it  is  anterior  and  iotemnl  to  th*  I 
internal  carotid,  and  at  its  termination  is  imbedded  in  the  parotid  gland,  I 
Relations:  I'nyi-onf,  integument  and  fasciie,  stemo-maetoid,  digastnc,  and  I 
etylo-fa^id  muscles,  part  of  parotid,  fadal  and  hypoglossal  nerves,  lin-  I 
k  gual,  facial,  and  temporo-maxiltnry  veins;  bchinif,  styloid  pnK«ss  with  J 
taw  reinainiag  muaclea,  put  of  parotid  gland,  and  the  glosao-pharj-ngeai  f 
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nerve ;  inlernallj/,  pharynx,  byoid  bone,  part  of  parotid,  separating  it  I 
f'rcim  the  lower  jaw  and  stylo-maxillary  ligament,  and  the  superior  laryn- 
geal nen'e. 

Name  and  describe  the  branches  of  the  external  carotid. 

n  off  diret'tly  U.  t!ie  nius,>les  in  iia  course  undio  '! 


iH-^  pven  .  ..  ....     _ _.. 

Jlid  gland,  lliey  are  the  following:   Aiitniur  branches,  superior  J 

-^ lingual,  t'l 

ii'-riial  //ranch,  : 


tlijruiU,  lingual,  t'aciul ;  posleri'ir  brancJitK,  occipital,  posterior  auricular;  1 
iuh.rna)  //ranch,  ascending  phai^'ngual;  tertnmal  hraachra,  superficial. 4 
iL-niporal  and  internal  maxiliar; 


1.  The  auperior  thyrbid  mns  beneatb  the  omo-hyoid  and  stenio-  I 
hyoid  and  thyroid  muscles  to  the  gland,  unitins  with  its  fellow  and  with  1 
the  inferior  th^id.     It  supplies  the  gland,  the  muscles  in  its  course, 
and  the  following-named  branches: 

(d)  Ilyiiid,  to  lower  border  of  bone,  joins  its  fellow. 

(/)1  .Suiierficial  descending  or  aterno-manfm'd  crosses  common  carotid  i 
to  the  St  criio- mastoid  muscle. 

(.■)   SiijiTinr  liiryngea/,  beneath  thyro-hyoid,  pierces  membrane  to  in- 
terior of  krj'ux.  ' 

((/)  The  crim-thyroid  runs  acroas  that  membrane  and  joins  its  fellow. 

LI.  The  Ungual  ascends  to  the  great  comu  of  the  nyoid  bone,  runs  1 
forward  parallel  with  it.  ascends  to  the  tongue,  and  mns  along  its  under  1 
surface  to  the  dp.  It  is  at  first  superficial,  lying  on  middle  constrictor;  ' 
later  covered  by  digastric  and  stylo-hyoid,  resting  on  the  same  muscle. 
It  then  ascends  between  the  hyoglossus  and  genioglossus ;  finally,  as  the  I 
rnni'nr  artery,  it  runs  on  the  lingualis  to  ijp  of  tongue,  along  with  the  I 
gnstAtory  nerve,  covered  only  by  mucous  membrane.  The  first  part  is  I 
crossed  by  'h«  hypoglossal  nerve.  The  second  part  is  in  the  triangle  I 
formed  by  the  divergi^  bellies  of  the  digastric  below  and  the  hypo-  1 
sloBsal  nerve  above.  The  artery  lies  above  the  central  tendon  of  the  | 
digastric,  below  the  nerve,  and  beneath  the  h^oglossus.     BTaneha 

(rt)  Ui/oiii.  to  upjier  border  of  hyoid  bone,  ioins  its  fellow. 


(b)  Dorta/a  linmia,  from  beneath  the  hyoglossus,  joins  its  fellow,  and 
ippliea  the  tonsil,  epiglottis,  and  soft  palate,  besides  the  tongue. 

\e)  SvlJmffital  runs  on  gcnin-^lostms  to  the  gland.  Brnnchce  siinplv  the 
lylo-hynid  and  giiios,  and  a  twig  joins  its  fellow  across  the  middle  I' 


III.  The  flacial  runs  nnder  the  lower  jaw  ujion  niylo-hj'oid,  and 
groovi«  the  upixr  and  bai^k  part  of  the  submaxUhiry  gland.  It  then 
frrossi's  the  jaw  at  the  anterior  border  of  the  mnsseter,  runs  over  the 
check  by  the  angle  of  the  mouth,  and  alongside  of  the  nose  to  the  inner 
L-antlius  of  the  eye.  ending  in  the  angular  artery,  which  anastomoses 
with  the  nasal  branch  of  the  ophthalmic.     Its  conise  is  verv  tortuous. 

This  vessel  lies  at  firat  beneath  the  digastric  and  stylohyoid,  bat  !■  i 
(Mvered  only  by  the  platj'sma  where  it  crosses  the  jaw.  In  the  face  it  L 
lies  on  the  buccinator,  levator  nnguU  oiis,  and  levator  labii  snperioris,  I 
covered  by  the  pktysma,  riaorius,  and  zygomatici.  The  vein  is  cxtAvvu.  1 
and  at  some  distance  from  the  artery,  and  fUTaat»  »  ik.'nix^V  wmott  ' 
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~  Branchea  of  the  facial  nerve  croea,  and  the  in&aorbiul  nen-e  is  nndor, 
the  artery- 

Ita  (iruticheii  are  the  following :  a  oennoal  group,  including  the  inferior 
palatine,  tonsillar,  Hubmaxilliuy,8iibment&l;  and  a^ncirf/ group:  the  in* 
ferior  labiiJ,  coninary  npi)cr  and  loner,  lateralis  nusi,  and  the  angular 

(a)  The  inferior  or  atcendiiirf  prilaline  runs  at  first  between  tile  atylo- 
^OBsus  and  pharyngeus;  then  between  the  internal  pterygoid  and  phar- 

,  nix.     It  croasea  the  superior  constrictor  t«  the  soil  palate,  joina  its  ^' 
[  low,  and  aupplioa  the  tonsil.  Eustachian  tube,  palate,  and  the  mu 
F  fjong  its  oourae. 

(b)  The  ImmiUar  pierces  Euperior  constrictor  to  tonsil  and  tongue. 
(e)  The  HiAmadlfaiy  incluoes  several  glandular  branches, 
[a)  The  tubmeiiiiil,  the  largest  branch,  runs  beneath  the  jaw,  sendii 

twigs  through  the  mylo-hyoid  to  join  the  aublinguaL     It  turns  over  llift 
symphysis,  giving  onsets  to  the  chin  and  lower  lin,  and  joins  ita  Irllow 
uttl  the  inferior  dental.     It  supplies  also  the  ninBcles  along  its  conrae. 
I        (e)  MuMcttlar  branches  are  derived  from  the  Teasel  at  everj*  point,  both 
I  in  the  face  and  neck. 

'       (/)  The  inferior  laliial,  beneath  the  depressor  angull  oris,  joina  mental, 
Buunental,  and  inferior  coronary. 

0;)  The  earounry  arteries  ramify  between  the  orbicularis  oris  and  the 
mucous  membmne,  the  inferior  joining  its  fellow  and  the  inferior  labial; 
the  superior,  arising  Itom  behind  the  Evgomaiicus  mqjor,  gives  off  the 
artery  of  the  septum,  besides  other  nasal  hmiiches- 
'A)  Lateralii  nan,  to  side  of  nose. 
"  ^iij7h/(ii' is  the  terminal  branch. 

The  ooolpital  artery  is  at  first  covered  by  the  digastdc  aii(|.l 
stylo-hfoid  muscles  and  croe»ed  by  the  hypogluas^  nen'e.     It  then. 
eroasoR  the  internal  carotid  sheath  and  spinal  aocessory  nerve  to  the  in- 
terval between  the  atlas  and  mastoid  process,  lying  here  in  the  ocvipil^' 
groove,  and  then  pierces  the  origin  of  the  trapezius  to  mmify  in  tbe 
scalp  OS  high  as  the  vertex.     Branchn  : 
(a)  Mutailar,  all  along  its  conrac. 
t       (b)  The  »UrWhmo*toid  branoh  enters  the  muscle  with  the  spinal  ao-  I 
I  oeBBOTy  nerve. 
'       id)  The  mastoid  brauch,  through  the  imutoid  forajiien. 

{d  J  i^inixp*  eerr^'cit  divides  into  n  superficial  branch,  lying  under  tin  J 
splcnius,  and  sending  twios  through  it  to  anastomase  with  the  siipeikl 
ficial  cervical ;  and  a  deep  branch  beneath  the  compieKua,  to  join  brunchei 
of  the  vertebra]  and  protiinda  cervieis. 

(?)  A  meninij&il  branch  enters  the  jugular  foramen. 
V.  Tlie  pOBtorior  auiioular  art«7,  resting  on  the  styloid  pro- 
cess, passes  beneath  the  parotid  to  the  groove  between  mastoiil  and 
auriole,  and  divides  into  two  branches,  the  aHriculnr  ami  mastoid,  the 


t   artery 
I. 
stylo-1 


latter  supplying  the  sc.alp.    Tliis  artery  crosses  the  sninal  accessory  > 
'a  (Tossed  ty  tlie  facial  nerve.     Besides  branches  to  the 
nd  the  pasolid,  it  gives  oR  the  (oUoiivb^'. 


1 
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I  (a)  The  styfn-matliiid,  through  the  forainen,  to  the  maeluid  c«lla  and  I 
mpftDum.     In  ihe  young  subject  a  branch  joiiia  the  Ij-nijianic  frum  the  I 
itenuti  maiilkry  arteiy  to  form  a  circle,  Erom  which  twics  pass  to  the  1 
tympanic  membraDc.     Another  branch,  in  the  aqueductusJballopii,  joins 
Ihe  petrosal  artery  or  the  middle  meningeal. 

[h]  The  auricular,  annslomosing  with  branches  of  J.hc  temporal. 
VI.  The  aaoendins  pharyngeal  ascends  between  phar>7is  and  in- 
ternal carotid  to  the  base  of  the  skull,  givinz  off  branchee  which  may  be 
divided  into  three  gels— vit  (1)  three  or  tovr  phaiyiiaral,  to  the  con- 
strictors, the  luwer  joiniug  brunches  of  the  superior  fnyrotd,  and  the 
largest  to  the  wipenor  constrictor,  supplying  also  the  palate  and  tonsil. 
(2)  Several  mrimigeal  branches    entering    the    foremen  lacerum  ma- 
diiun,  jugular  and  anterior  condylar  foramina.     {3)  The  prevarlebral 
bnutches,  to  the  mnscles  and  glands  in  its  course  aod  to  the  vagus  and 
sympathetic  nerves,  anostumosiDf;  with  the  ascendine;  cervical, 
^B     The  external  carotid  divides  into  llic  superficial  temporal  and  in- 
^■jtarnal  maxllhir}'  while  imbedded  in  the  parotid  gland,  the  former  being 
^^ne  emaller 

■^  VII.  The  superfloial  temporal  ascends  to  about  2  iucbee  above 
^"llie  tyfroma,  and  divides  into  the  aalerior  and  poiterwr  lewpoml  The 
former  supplies  the  muscles,  pericranium,  and  skin  over  (he  forehead, 
joining  the  Bujjruorbilal  and  Irontal ;  the  latter  rune  upward  and  back- 
ward over  the  side  of  the  head^  anastomosing  with  ila  tellow,  the  occip- 
ilnl,  and  posterior  auricular.  The  temporal  supplies  the  articulation  of 
the  jaw,  the  parotid,  and  the  muscles  in  its  couiee,  and  gives  off  the 
Ibllowing-nnme^l  bnmrhea: 

la)  The  trnvuvrrir  facial,  lying  at  first  between  Stenson's  duct  and  the 
■yguma  upon  the  masscter,  and  accompanied  by  branches  of  the  facial 
nerve.     1 1  joins  branches  of  facial  and  infraorbital, 

til)  Miililir  tetnporal,  to  the  muscle,  after  perforating  Icmroral  faaeia, 
gmott*  the  squamous  portion,  and  supplies  an  orbilal  brancii.  It  anas- 
tomoses with  the  deep  temporal, 

(c)  Tlie  antn-ior  iniriniliir,  two  or  three,  join  breaches  of  the  posterior 
auricular  aller  Hupplyinn;  fore  part  of  pinna. 

VIII.  The  internal  maxillary  is  described  in  three  portioiis — vb. 
maiHlar^',  pter>'goid,  and  siiheno-msjillary.     1^  first  portion  niiia  Im!j 

andunwanL    .....  _ -.--.,,, . 

maxillary  fossa  between  the  two  roots  of  the  external  pterygoid, 

Jiritnrhn):  from  the  first  or  maxillary  portion  the  tympanic,  middle 

and  small  meningeal,  inferior  dental ;  from  the  second  or  pterygoid  part 

tlie  deep  temporal,  pterygoid,  masseteric,  buccal ;  irom  the  thin!  or  ephe- 

no-msxiUary  part  the  alveolar,  inlreorbital,  superior  or  descending  pata- 

tJDc,  Vidian,  pl«rygo- palatine,  spheno-palatine. 

^^  (a)  The  tjpnpanxc,  through  the  Ghwerian  fissure,  joins  the  Btylo-maa- 

^■toia  and  the  tymjiiinic  arteries,  and  supplies  a  dtqfi  aimnilar  limnvK. 

^|Hke  SlyliMnatloul  Artery. ) 


I 


I 


he  jaw  and  internal  lateral  ligament.    The  second  runs  forward 
Tard  upon  the  eslemal  pterygoid.     The  third  enters  the  spheno- 
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{h)  The  middle  meniaffeal  nscends  iNstwecn  the  roots  nf  the  aurii-iilii- 
tL'inporul  Duire,  through  the  foramen  epinoBiun,  and  divides  on  enicring 
the  cmniuiu  into  »n  anterior  und  u  posterior  branch.  These  ramity  uw 
the  inner  surface  of  the  ctdvHria  as  far  as  tlie  frontal  and  oivipitol 
bones,  uniting  with  the  posterior  and  anterior  meningeal  Bnmclies 
pasa  to  the  Gas»u»an  gnuelion  and  dura  mater;  througli  llie  spheiini<!al 
figure  to  the  orbit;  und  turouf;h  the  hiatus  Fallopii  a  petrosal  liranch 
passes  to  join  a  branch  of  the  stylo-niaatoid  artery. 

(e)  The  small  mfmiigcal  enters  the  foramen  ovale,  somelimes  arising 
from  the  preceding. 

(i^)  The  in/enor  dental  traverses  the  dental  canal,  escaping  at  the 
mental  foramen.  It  sends  forward  an  incisor  branch  in  the  bone,  gives 
off  te  ihe  KTOOve  a  mylo-h^oid  branch,  and  unites  with  its  fellow  and 
with  the  submental  and  labial  arterip.B.  It  supplies  the  teeth  by  small 
twigs  t<)  the  roots  from  below. 

(r)  The  two  dfcp  temporal,  anterior  and  posterior,  join  other  temporal 
branches.  The  anterior  sends  twigs  through  the  makr  bone  to  unite 
with  the  lachryuial. 

if)  The  pterygoid  branches  supply  the  muscles  of  that  name. 
g)  The  vumeteric  crueutes  the  eigmoid  noleh  to  the  deep  surface  of  the 
muscle. 

(A)  The  buccal,  on  the  buccinator.  Joins  branches  of  the  facial, 

(]')  The  atveolitr  sends  branches  torough  the  posterior  dental  canals  to 
the  molar  and  bicuspid  teeth,  the  antrum,  and  ^ms. 

(j )  The  iti/nwrbital  arises  with  the  preceding,  traverses  tlie  canal, 
supplying  the  orbital  muscular  branches  and  an  anterior  dental,  and,  es- 
caping at  the  infraorbital  foratnen,  supplies  the  lachrymal  sac,  sending 
branches  also  over  tlie  fiiee.  It  Joins  branches  of  the  facial  and  oph- 
thalmic artericM. 

(k)  The  dnuxndlng  (or  superior)  palatine  enters  the  posterior  palatine 
canal,  and  runs  along  the  hard  palate  to  the  anterior  palatine  foramen, — 
thence  through  Stciison's  foramen  to  join  the  naso-palatjne  aiteiy.  It 
sends  branches  tlirough  the  accessor;  palatine  canals  to  the  soft  pahttc. 

1,1)  The  VliUtiii,  through  its  canal  to  the  pharynx  and  Eustachian 
tube,  and  gives  a  branch  to  tlie  tj-uipanum. 

Sn)  The  pterygo-pidatiitc,  through  its  canal  to  the  sphenoidal  sinus 
pharynx. 
(n)  The  nasal,  or  upheno-jialaliiie,  through  that  foramen  to  the  sponiry 
bones,  ethmoidal  cells,  and  antrum.     One  large  branch,  the  artery  of  the 


Describe  the  inbem&l  carotid  arterr. 

This  ia  a  verj'  tortuous  vessel,  and  at  ite  origin  is  farther  from  the 
median  line  than  the  external  carotid,  deriving  the  name  '''internal" 
from  ilB  distribution.  For  description  it  is  divided  into  four  parts :  'The 
Srst,  or  ceiT Jcal,  extends  ftum  tbe  bifatcation  of  the  oommoD  carotid  to 
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b  carotid  cam^ ;  the  gecond,  ar  petrous, 
I,  or  wivemous,  runa  in  the  cavernous  b 
is  the  termiDal  portion. 

Carvical  portion,  relations;  in  front,  skin  and  foscice,  st«mo-ma8toi(li 
digaBtric,  and  tlie  styloid  procem  with  its  muscles ;  external  carotid  art«r) 
and  ils  occipital  and  poslerior  auiiinilar  branches;  hypORloasal,  gktsBO' 
phuyugeal  oerTcs,  and  pharyngeal  branch  of  vagus;  iehiiid,  rectus 
capitis  anticus  mi^or,  ByDi)Htthetic  and  superior  laryngeal  nerves;  rj-fn^- 
nalk/,  intemul  jugular  vein  and  vagus,  both  being  in  the  saine  sheatb 
with  the  art«i7>  but  having  each  n  septirate  investment,  the  nerve  bein^. 
posterior  to,  and  between,  the  artery  and  vein.  Near  the  base  of  the' 
sknll  the  spinal  aoceewiy,  glosso-pharyngeal,  the  vagus,  and  hypoglossa 
nerves  etuerge  between  the  vein  and  arteiy.  Internally,  pharynx  an( 
tonflil.  BBuending  phaiyugeal  artery,  superior  and  external  laryngeal 
nerves. 

The  prtroug  portion  is  at  first  in  front  of  the  tympannm  and  internal' 
ear,  and  then  runs  forward  and  inward  to  the  inner  side  of  the  fom- 
nien  lacerum  medium,  and  ascends,  accompanied  by  the  s^'mpathetic,  tO' 

The  otreniovi  pnrtiou  lies  on  the  floor  of  the  sinus,  surrounded  by  tbs 
eympalhetic,  the  sixth  nerve  being  external. 

The  cerArul  portion  pierces  the  dura  mater  interna!  to  the  anterior 
clinoid  process,  lying  at  the  inner  extremity  of  the  Sylviau  fissure,  be- 
tween the  swond  and  third  nerves. 

Hame  and  describe  the  branches  of  tlie  internal  carotid. 

The  tii-wt  portion  gives  off  no  hmitbes.  The  set-und  sends  a  /j/mL_...._ 
bmnt-)]  through  a  foramen  in  the  ciinitid  canal.     The  third  fives  iiiT  th» 
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^_.  meningeal.     It  also  gives  off  the  ophlhali 

The  uplilhalmic  arlrry  parses  throuch  the  oiitiu  foramen,  below  and 
exl«niiil  to  the  nerve,  then  crosses  the  latter,  ann  runs  beneath  the  supe- 
rior oblique  moeele  to  the  inner  angle  of  the  eye,  and  divides  into  tJie 
frontal  and  nasal.  It  gives  off  two  sets  of  branches — viz.  orbital  and 
ocular.    The  orbital  are  the  following: 

(a)  The  liickrymnf  runs  above  the  external  rectus  to  the  gland,  send- 
ing several  matar  branches  through  the  bone  to  the  temporal  fossa  and; 
liei'k,  a  branch  back  through  the  sphenoidal  fissure  to  join  the  middltf 
fid  t-   ■  "       ■ 
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ingeal,  and  several  to  the  conjunctiva  and  upper  fid  tojoinothoc 
, -lebral  vemcls. 

(h)  The  Kupraorbital,  through  the  not^h,  joining  tlie  temporal  and 
racial  Inwicbes. 

(c)  The  flhmoidal  branches,  posterior  and  anterior,  run  through  the 
ethmoidal  canals  to  the  ethmoidal  cells.     The  former  supplies  also  the 

SDf  of  the  nose;  the  latter  runs  with  the  nastd  nen'e,  and  diri ' 
meniDfCMl  and  a  nasal  branch. 


SYSTEMIC  AliTERIES. 

I    ((/I  The  iiaipdiriil  branches,  superior  and  inferior,  i'nrm  aroh)«  o; 
TMb  between  tlie  orbicularis  muscle  and  tarsal  canilaKCs,  ihe  inl  .. 
sending  a  branch  to  the  na»al  duct,     Tbcy  ana^omoee  with  the  orbil 
branoh  of  the  temponil  and  with  the  infraorbiuil  ailerj-. 

(e)  The  frontal,  M  inner  angle  of  the  orbit,  unitett  wilh  the  s 
orbitaL 

(/)  The  natal  CFUSses  ihe  tendo-oculi  to  liiehrynial  sue,  and  gives  ol 
the  dorsalis  nasi  branch.     It  joins  the  an^nt^''  artciy. 

(j/)  The  mmteiifar  branches  supply  the  muaeles  of  the  eyeludl. 
are  superior  and  inferior,  and  belong  to  tbe  ocular  group.    The  o 
ODular  branches  are — 

(h)  The  arteria  eentralit  r^inoe,  within  the  optic  nerve  t«  retina. 
(t)  The  c3uir!/  pierce  the  sclerotic  to  supply  the  iris,  cili&i?  body,  and 
^_iijroid.     They  are  derived  from  the  ophthalmio  directly  or  ftwoi  some 
^vf  itfi  branuhca,  and  are  divided  into  the  anterior  set,  six  tn  eight  in 
nninberj  the  short,  ten  to  fifleen ;  and  the  lung,  two  in  number. 

The  tourth  portion  of  the  internal  carotid  supplies  the  following 
branches: 
(a)  The  anterior  criiral,  along  the  front  part  of  the  great  longiui- 
L  dinal  fiasure,  and  ia  joined,  by  the  aatrtior  cammiaiieating,  with  it«  fellow. 
LXbe  two  vessels  theu,  side  hy  side,  cun'e  around  the  front  of  the  corpiw 
LealloBiim  and  run  back  over  its  upper  surface,  breaking  up  into  terminal 
I  branches  which  supply  the  antenot  eerebral  lobes,  anterior  locus  pe^ 
Eferatus.  and  the  optic  nerves. 

(6)  The  middle  cerebral,  along  the  Sylvian  fissure  to  the  island  of 
leil,  supplying  the  pia  mater  over  the  anterior  and  middle  lobes,  as  well 
IB  the  anterior  perforated  apace. 

((■)  The  poxlerior  coBimmnealing,  running  back  to  join  the  posterior 
cerebral. 

(d)  The  anfirior  choroid,  to  descending  horn  of  lateral  ventriele,  send- 
ing brauehes  to  the  choroid  plexus,  velum,  and  hippocampus  m^jor. 

Deeeiibe  the  Bubclaviaa  uteriea. 

Each  vessel  is  divided  into  three  parts,  the  first  running  to  tlie  inner 
margin  of  the  scalenus  andcus;  the  swvnd,  behind  that  muscle  i  the 
third,  from  its  outer  border  to  the  lower  border  of  the  first  rib,  where  it 
becomes  the  axillary  art*'i>-.  The  right  and  left  vesseJa  differ  only  in 
their  first  portions,  the  right  arising  behind  the  stemon^vicular  joint, 
from  the  innominate ;  thcleiV,  from  the  aorta  as  a  primary  brunch. 

Fir*t  fbrhon  of  the  Rlaht  .Si<Wai.i«n.— Relations :  in  front.  t)ie 
Sterna -mael Old,  byoid,  and  thj'raid  muscles ;  deep  ccn'ical  fastna ;  inter- 
md  jugular,  vertebral,  and  right  innominate  veins ;  and  supetfidally,  the 
anterior  jugular  vein,  some  lonxa  of  the  sympathetic  nerve  and  iie  csr- 
diae  branches,  the  vagus  and  phrenic  nerves;  Mn'iid.  the  transverse 
process  of  the  seventh  cervical  or  first  dorsal  vertebra,  longus  colli,  ro- 
iHarrent  lat^ngeal,  and  sjmpalhctic  nerve  and  pleura  ;  Ul'uc,  the  pleon 

'  recrirrent  nerve. 
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/  fi,rtim  oftlir  Left  .WW«ci"o ii.— ReUtiona :  fii  ffiul.  the  left 
g  and  pleura,  left  curolii]  arter>';  inlemal  juf^ular,  vertebral,  uiiil  left 
.ominate  veins ;  VRgus,  phrenic,  and  cardiac  nervea ;  and  Huperficiall;^, 
)  Blcrno-th>'rotd,  hyoid,  and  masioid  mnseles;  Miind,  fiymgiathetici 
re,  leaDphaguB,  and  tlioracic  duct,  ihe  Ioii^ib  iwlli  Bemmting  it  Iram 
spine;  extenially,  pleura;  mleniuUy,  trucliea,  (esophaguB,  iuid  thi>- 
__«  duot 

Hreond  fhrtion  o/  the  SiAd'inn«.~Tleht\«nB :  >'"  front,  ilie  ecalenm 
nntinis,  phrenic  nerve,  and  the  vein ;  hrhiml  and  Mnw,  pleum. 

Third  i^irtion. — Rdations ;  in  front,  the  ctiivicle,  8ub(!lu"vius,  cerviciJ 
rascJa.  BU|)rasnipular  artery,  eKiemal  jujnilur,  supniBcapiiliu-  imd  traua- 
verse  wrvical  veins,  eupraelavicuhir  nL-rvos  fmiu  ccrvicnl  jili'Siis,  and 
ihe  rierve  ti>  the  subclaviua  ;  heliintl.  the  scnk'niis  me<]iiis ;  iiluirr,  onio- 
livoid.  brachial  plexns;  hrlow,  tirsi  rib. 

Name  and  describS'^te  brandies  of  the  sabclavian. 

They  are  the  vertebral,  thjToid  axie,  internal  Diaromao',  and  superior 
inlercuBtal.     Tliey  are  all  derived  from  the  first  )H>rtion  on  llio  left  side 
un  the  right  the  miperior  intercostal  arises  troin  the  second  jxirtioii. 

I.  The  vertebral  cntero  the  transvenic  foraiuen  of  the  sixth  cervical 
vertebra,  ascends  thniufrh  those  of  the  other  cen'ieHl  vertebrte,  and, 
grooving  the  njiper  border  of  the  atlas  from  without,  backward,  end  in- 
ward, pien-cs  the  dura  nialer.  It  then  ascends  lo  the  Iront  of  thtt 
medulla  through  the  foranieo  maenum,  uniline  at  the  lower  border  of 
the  ixms  with  its  fellow  to  form  the  basilar.  The  thoracic  diict  crosses, 
the  left  artery,  It  is  at  first  behind  the  internal  jugular  and  its  own 
vein ;  then  between  the  scalenus  anticus  and  bintiis  colli.  In  the  for- 
amina it  is  accompanied  by  a  sjmpalhetie  plexus,  it  is  in  front  of  th« 
spinal  nerves,  and  it  crosses  the  suboccipital  nerve  on  the  atlas. 

Bmnciif*:  the  cen-ieol  branchcH  are  mwciitiir.  lo  the  deep  ccrvicrf 
nfrion,  joining  the  occipital  and  deep  cenieal ;  and  the  htiTtil  gpiuitl, 
entering  the  intervertebral  foramina. 

The  entniiil  branches  include — 

{a\  The  poiJiniar  nient/igetil,  to  ihe  falx  cerebelli  and  cerebellar  fossaa, 

{b)  The  anterior  npinnh  along  the  front  of  the  medulla,  joins  its  felloir 
to  form  the  upper  iwirt  of  the  anterior  median  arter>'  of  the  cord.  Thb 
JB  a  small  vessel  which  nins  in  the  anterior  median  fissure  of  the  cord, 
tnealli  the  pia  mater,  as  far  as  the  cauda  equina.  It  is  formed  belcnT' 
If  o^lH  enterinj;  the  intervertebral  foramina,  and  dividing  into  asoend-', 
If  and  descending  branches.  It  is  thus  really  a  series  of  short  vesseh 
ionectod  together.  These  branches  are  contributed  by  the  vertehrd' 
■d  asocndiTig  cervical,  intercostal,  lumbar,  ilio-luuibar,  and  lateral  saeru 
ibta  above  aownward. 

I  (c)  The  prxfrrior  tpinal  descends  along  the  |xntorior  nerve-roots  to  th4 
It  equma.     It  is  formed  in  a  similar  manner  In  the  anterior,  but  it  is 

TH'trriirr  infrri'ir  rrriMlnr  divides  under  tli«  cer«lyeU>M\\  wAa 
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Iwo  liranuliea.    The  inner  runa  lo  the  notcli  belween  the  hemisphewj 
the  outer,  to  their  aniler  snrfaL'e  and  the  L'horoid  plexus  uf  tlie  fouiq 
ren trick,  joioinK  the  supcriur  cerebellar. 

The  boiilai;  formed  by  the  two  veHebralB,  runs  to  the  upper  bunJ 
of  the  pons,  and  divides  into  the  two  posterior  t-erebrala.  It  gives  o 
the  following  bnincheB; 

(n)  SeTeral  (ninntww  urten'es  on  each  side.    One,  the  w , .  __ 

the  internal  meatus ;  another,  the  anterior  mfvriar  eerihellar^  to  the  ai 
rior  border  of  the  cerebellum. 

Ui)  The  iHperior  crrrlxUar,  to  upjrer  surface,  joining  the  inferior  a 
bellur. 

(cj  The  poxtj-rmr  cerebrah,  to  under  GUrfiiOe  of  the  posterior  lob 
reeeivinK  the  potlen'or  eommunicaling.  They  give  on  the  i><n,irr- 
choroid  branclie.s  and  supplj;  the  posterior  perforatod  spaoe. 

The  circle  of  Willis  is  an  important  anastomosis,  formed  in  front  _, 
the  anterior  cerebrals,  which  are  connected  by  the  short  anterior  rom- 
munii^tin^  artery,  which  is  only  two  lines  in  length,  and  behind  by  the 
two  THislenor  cerebrals,  nnited  to  the  internal  carotid,  doee  to  the  oriran 
of  the  anterior  cerebrals,  by  the  jmslerior  oommunicatinfc  branehea.  In- 
cluded in  this  circle  are  the  hunina  einerea,  the  tuber  cinercum.  the  ii 
fiindibuliun,  the  corpora  albicantia,  the  optic  commissure,  and  the 
tcrior  perforated  space. 

II.  The  thjrrold  axla,  from  the  fore  part  of  the  subclavian,  divit 
close  to  its  origin  into  the  inferior  thjToid,  BUprascapulsr,  and  traas> 
cervical. 

(I )  The  iiifrrlnr  ihjrnid.  to  the  gland  behind  the  sj-nipatbetic  and 
common  carotid,  jo'ms  its  fellow  and  the  superior  thyroid,  giving  " 
following  branchea : 

»[it)  Laryngenl,  runs  with  recurrent  nerve ;  (6)  tracheal,  joining  bron- 
chial arteries ;  (c)  tesophageal ;  Ui]  muscular,  to  the  inferior  constrictor 
■Jid  h}-oid  depressor  muscles  and  the  scaloni ;  and  (r)  the  ascending  ee^ 
Tical. 
The  lai^-naraed  runs  between  the  scalenus  antlcus  and  the  rectus 
anticus  major,  joining  the  vertebral  and  giving  other  branclice  which, 
with  the  lateral  spinal  of  the  vertebral,  help  form  the  anterior  median 
artery  of  the  cord. 

{'1)  The  saprtifcjipulnr  runs  iit  first  between  the  scalenus  anticus  and 
the  stcmi) -mastoid,  crosses  the  subclavian,  and  nins  behind  the  clavicle 
to  croM  the  transverse  ligament  of  the  scapula.  In  the  stipraspinona 
fossa  it  runt  beneath  the  muscle,  which  it  supplies,  aod  teriuinates  in 
the  infraspinatus  where  it  joins  the  doraal  and  posterior  scapular  artety. 
A  supra-acrominl  branch  joins  the  acromio-thoracic  artery;  a  branch 
Buppliea  the  shoulder-joint,  and  another  the  subscapular  fossa. 
\^)  Tlie  Iranxefrtt  eeiriad  divides  at  the  anterior  Iwrder  of  the  trape- 

lins  into  a  *Hpfi^«a/  eermind  branch,  asoeoding  beneath  and  sup-' 

that  miiscle.  ana  a  pogtfn'nr  ttopiil'ir  running  alon^  the  posterior 
of  ihe  smpula  to  join  lUo  auWavuiai;  wRtr^'  at  its  mferior  angle. 
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III.  The  internal  manunary  deacemls  from  the  umlcr  eurface  (if   ' 
the  subclavian  along  the  hinder  surface  of  the  eostat  cnrtilHgea,  j  inch  ■ 


from  the  Bteruuni,  as  far  as  the  sixth  inlerspace,  and  divides  into  tlie  J 
•ulo-phrmic  imil  waperior  iniigatt-nti.  At  first,  behind  the  subclavios  I 
and  the  phrenic  nerve,  it  lies  against  the  pleura,  but  8epara led  troial 


il  below  by  the  triangularis  stenii. 

Branches:  [a]  Comes  jien-i phraiidy  to  the  diaphragm  along  with  the  I 
nerve,  joins  the  phrenic  arteries.  1 

(ft)  Mrdiiutauil,  to  the  glands  in  the  anterior  mediastinum,  thjmufl  I 
gland,  and  areolar  tissue. 


(c)  Pericardiac,  to  np[)cr  part  of  the  pericardiu; 
(rf)  Sirmal,  to  the  Iwiie  and  iriaiipdaris  stemi. 
The  four  preceding,  with  the  bronchial  and  int 


?  four  preceding,  with  the  bronchial  and  intercostal  arteries,  con-  | 
tribute  branches  which  unite  to  form  the  siibpleiiral  mediastjniil  plemie.    l 

(<r)  Aiitrrior  inltreoitid,  to  the  six  upper  spaces,  joining  the  aortio  1 
branches. 

(/)  Aii'rriur  or  prr/nratiiig  branchcH,  through  the  spates,  and  sup- 
plying the  mammary  gland  and  iiecloral  muscles. 

(ff)  MuMciilo-phrenic  pierces  diaphragm  at  eighth  rib  arid  runs  behind 
the  cartilageo  to  the  ket  interEpace,  giving  off  the  lower  intcnxuslal 
branch  es. 

ih)  Si'j>''rior  epli/axtrie  pierces  sheath  of  the  rectus,  sends  a  branch 
to  join  ilA  fellow,  and  finally  joins  t)ie  deep  epigastric. 

IV.  The'superlor  Interooetal  crosses  in  front  of  the  necic  of  the 
first  rib,  and  EUpplies  the  first  and  part  of  the  second  interspace.  J 

lis  prnfiinda  wrricis  branch  noeses  backward  between  ihe  seventk  J 
cerviral  vertebnt  and  the  first  ribj  ascends  under  the  cuniplexua  to  the  | 
axis,  and  joins  the  princeps  cervicis  and  vertebral  arteries. 

Deacrilw  the  aziUai?  artery. 

The  continuation  of  the  subclavian  is  called  the  BXillary  artery.  It. 
extends  I'mm  the  lower  border  of  the  first  rib  lo  the  lower  horder  of  the 
leren  major  tendon,  and  there  becomes  the  brachial.  It  is  described  in 
thn-v  parts:  the  first,  alrave  the  pectoralis  minor;  the  second,  behind  it; 
and  (he  thinl,  below  it. 

/Vriit  Pirfi'iii. — Relations:  infrmil.  pectoralis  m^or,  snbclavius,  costo- 
ix)nicoid  membrane,  acrumifi-lhoracic  and  cephalic  veins,  external  anterior 
iliorucic  nerve:  lirhiiid,  first  intercostal  muscle,  first  digitation  of  serratus 
iniiEnup.  iiosterior  thoracic  nerve;  ait-mall;/,  brachial  plexus;  inlcrnaJ^, 

.S'T'.iiil  hiTt. — In  front,  pectoralis  m^or  and  minor;  WiiiifZ,  subscBp- 
ularis ;  iiili-raally,  vein.  _ 

The  prctcrior  cord  of  the  plexus  is  behind  i(,  the  outer  cord  outside, 
and  Ihc  inner  cord  to  its  inner  side.     The  plexus  l'—-  — —"■■— i-  •!•"  ■— 


n  of  the  artery. 


d  iK.rt ,- 

Tlard  i\irL — la  front,  integument,  fascise,  peetondis  major,  mediaa 
no,  ilfl  inner  head,  internal  cutaneous  nciv«\  bfluud,  «^<«».v^iv«iA 
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tondone  of  lutimimun  dorei  and  t«reB  majoT,  musculo-EpinI  and  c 
flex  nerves ;  fxlerHnNv,  coraco-brachialis,  musculo-cut&neous,  an 
dian  nerves;  intcTaoll}/,  tlie  vein,  brachial  veasB  uomites,  dnt 
leBBOT  internal  cuUDeoua  nervea. 

Brancheii:  first  part,  snjwrior  and  anromiol  thoracic;  second  j 
Ion;:  and  alar  thurocic ;  tbird  part,  subscapular  and  circumftcjc,  7" 
rlor  anil  anterior. 

(ir)  Tbo  sHpirior  thoriKi'c,  between  pecKirales  to  side  of  cbe«.  joins 
the  intereoBtals. 

(fc)  The  acromial  thoraac  divides  info  an  acromial  branch,  10  join  the 
BQpraacapulur ;  a  thoracic,  uniting  with  oibcr  thoracic  hranchcn;  and  a 
d^oending,  alone  with  the  cephnlic  vein,  between  pectorolis  and  deltoJA  | 

(f)  The  long  Ouinmc,  to  pectoralcs,  serratus,  and  mamnia.  joining  d 
ialercnetal  arteries. 

(it)  The  alar  thfrnide,  to  axillary  planJa. 

(^1  The  mibtcjipiiliir,  along  the  lower  border  of  tlie  eubacapnlaris,  Jim^ 
ing  branches  with  the  intercostal  and  posterior  scaunlar  arleriett.  T' 
dormlis  ufapiiltr  branch  poises  through  a  triangle  formed  by  the  t 
teretes  and  the  triceps,  and  divides  into  three  ecU — viz.  dorsal,  to  tL 
infraspinotiB  fossa ;  ventral,  to  the  sulecapnlar  foesa ;  and  descendiDf 
to  rnn  between  the  tereles  muscles. 

(^1  The  ciVcuniftx  arteries  encircle  the  neck  of  the  humerus.   Thep 
tenor,  with  the  nerve  and  veins,  passes  through  the  ((uadrancular  s). 
fonned  by  the  triceits,  teretes,  and  bumenis,  and  ends  in  the  deltoid  ai 
shouIder-joint.     It  joins  the  saperior  profunda  and  acromial  a 
The  anterior,  beneath  the  biceps  and  eoiaeo  bractiialie,  to  end  under  tl 
deltoid,  sends  a  twig  to  the  shoulder-joint  along  the  bicipital  groove. 

Describe  the  brachial  artei;. 

The  brachial  arler}'  extends  from, the  end  of  the  axillary,  at  the  lower 
border  of  teres  tn^or,  to  }  an  inch  below  the  elbow-joint,  dividiue  into 
the  radial  and  ulnar  arteries.  Relations:  I'n/iiinf,  inteKiimentand  fast 
bicipital  fascia,  median  basilic  vein,  and  median  nerve;  behiml,  t 

ootaco- brachial  is,  brochialia  anticus.  musculo-spiral  nerve,  and  si  ,    

profunda  artery;   rxtrrnally,  coraeo-braeliialia,  biceps,  median  nervefl 
tntfrnnlly,  basilic  vein,  venie  oomites,  internal  cutaneous,  ulnar,  : 
median  nerves. 

Name  and  describe  the  branches  of  the  brachial  artery. 

('t)  The  mipn-ifii-  pii-fiiiui",  alone  'he  nin,'ii;iiln-spiral  fror.ve.  sondsij 
branch  to  the  shoulder- joint,   anastoniosing  with  the  circumflex ; 
posterior  articuliir  artery,  to  the  back  of  the  elbow,  joining  the  interai_ 
008  recurrent ;  branches  to  muscles ;  and,  finally,  iho  contmuation  of  tl 
vessel  joins  the  radial  rccnrrent  in  front  of  the  outer  condj'le. 

(fc)  The  nulrifnt  artery,  to  the  humerus,  enteis  the  foisinen. 

fr)  The  mfinior  profiintki,  on  the  inner  head  of  the  triceps,  accoi 
paales  the  ulnar  nerve,  and  dmdes  into  a  branch  to  the  front  or  tJie  ini 
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ixindyle  and  another  to  the  back  of  it.  The  former  joins  the  anterior, 
and  the  latter  tho  poaterior  ulnar  recurrent  artery. 

[li)  The  miucular  branches,  to  the  coraco-brach talis,  bicepe,  and 
bnu^hialis  antieus. 

(r)  The  aniuronwtica  maifn'i  runs  on  tlie  branhialis  antii^ux  inward  to 
fijrm  an  arch  with  the  posterior  articular  under  the  iriceita.  This  artery 
fumiH  aiiaiitoiuoEes  with  all  the  vtisseU  urounil  elbow,  CKi^cpting  only  the 

Tlic  brHchia]  divides,  about  i  an  inuh  below  the  elbow,  into  the  nidial 
and  ulnar  arteries. 

DsBcribfl  the  radial  artery. 

It  runs  from  the  bifurcation  of  the  brachial  along  the  mdial  side  of 
the  foreann  to  the  wriet,  and  winds  batk  to  its  posterior  sorfooe.  It 
then  enters  the  palm  through  the  first  doisal  interosseous,  and  runs 
across  the  hand  to  tbrm  the  deep  [lalmar  areh  by  joining  the  deep 
brunch  of  the  ulnar. 

In  the  forearm,  relations:  in  front,  intepunient,  faseia,  and  aupinat^ 
lonjpisi  hrJund,  from  above  downward,  it  lies  on  the  tendon  of  the biee^ 
BUpiuator  brevis,  pronator  teres,  flexor  subliniis.  flexor  longus  polltci& 
prortalor  qnadratus,  and  radius ;  on  vhinr  giih,  fleior  carpi  nulinlis  and 
pronator  teres ;  on  radial  tide,  supinator  longns  and  radial  nerve,  its 
middle  third. 

In  the  wrist  it  lies  on  the  eiclemal  lateral  ligament,  smpLoid,  and 
trapeziuni,  and  is  covered  by  the  extensors  of  the  thumb,  culaneona 
veins,  and  by  filaments  of  the  radial  and  musculo-cutaneous  nervee. 

In  the  hand  it  lies  on  the  metacarpal  bones  and  interossei,  covered 
\iy  the  fiexor  tendons,  opponens,  flexor  brevis  minimi  digiti,  and  flexor 
hrevia  pollicis. 

Name  and  describe  the  hranchas  of  the  radial  arterjr. 

in  the  furearm:  {n)'V\)e  radial  rfciirrent,  between  the  sn[iinator  longns 
and  the  bnichialis  anticus,  joins  superior  jirofundu. 

ill)  The  muscular,  to  the  radial  side  of  the  forearm. 

(<■)  The  tuprrfidnlit  vnla,  through  the  niuBcIes  of  the  thumb :  some- 
limi«  it  <>nds  m  them,  or  it  may  be  very  large,  or  maj'  complete  the 
HUperlicial  an;h. 

\iJ)  The  iiiiUrioi-  car/xd  runs  inward  to  join  in  the  anterior  carpnl  areh 
with  the  ulnar  branch. 

In  tlie  wrist:  (t)  The  jKaterior  a/rpu?  joins  the  ulnar  brunch,  fonning 
the  i)OHterior  earpat  arch.  Tliis  arch  gives  ofl'  the  third  and  fouith  dor- 
sal interosseous  branches. 

(/)  The  wttacatval  runs  on  the  second  dorsid  intcmsseoiia  miiacle. 
and  joins,  by  branches,  the  first  sup.  perforating  and  palmar  digital 
artvnes.  It  divides  into  two  dtirsal  digital  branches  for  the  index  and 
middle  fiugera.  their  adjacent  si.ies.  and  it  altw  gives  off  an  inferiot  V*- 
forating  aitciy  to  the  corresjionding  palmat  dig,\ia\.  | 
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F(g)  Two  dortalea  pollicu,  olang  the  aides  of  the  thumb. 
(a)  The  dorsalU  indt'ciii,  along  the  radial  eide  of  the  iudes  fineer. 
In  the  hand ;  (i)  The  princeps  poUica,  along  the  iihiar  side  of 
fintt  metacarpal  to  the  first  phalanx,  where  it  divideii  into  two  bnuitifa 
for  the  palmar  aides  of  the  phalanges. 
ij)  The  rudialii  indicis,  along  radial  border,  palmar  surface  of  ii 


isa  baek  between  the  hei 
o  join  the  dorsal  inlero 


(fc)  The  superior  perforating  arteries  p 
the  last  three  dorsal  interossei  muscles  1 
arteries. 

{1}  Three  or  four  palmar  interosseous  bnmches  join  the  palmar  d 
the  finger-eleftfl. 

Describe  the  ulnar  artery. 

The  ulnar  artery  runs  along  the  inner  aide  of  the  forearm  to  the  >  _.,_,   , 
osses  the  annular  liKameut  and  the  palm  of  the  hand,  and  joins  the 

Krficialis  volm  to  form  the  superficial  arch, 
the  forearm,  relstiona:  infnmt,  integument,  fascia,  and  superficial 
Fflexor  muscles,  median  nerve,  and  palmar  cutaneous  branch  of  the  ulnar 
nerve ;  btliind,  brachialis  anticus,  fieior  profimdus  digitonim :  iiliiii 
flexor  carpi  uloaris,  median  nerve  above  and  ulnar  nerve  below; 
»idi^,  flexor  siiblimia. 

At  the  wrist  the  nerve  is  internal  to  the  artery,  and  the  pisiform  bui 
is  internal  to  the  nerve. 
-      In  the  baud,  as  the  superficial  arch,  It  Is  covered  hy  the  skin,  pal*j 
L  mftris  brevis,  and  palmar  fasuia.     It  rests  on  the  annular  ligament,  supff^i 
r  ftsial  flexor  tendons,  and  diviaioua  of  the  median  and  ulnar  nci 

Name  aad  describe  the  branches  of  the  ulnar  aiteiy. 

Forearm  :  (n)  The  anterior  jUiiar  recarrmt,  to  iront  of  inner  condjUrS 

joins  the  anastomotiea  magna  and  inferior  profunda.  ■ 

(i)  The  jioittrior  ulnar  m-urreni,  beneath  flexor  sublimis  to  back  of  m 

r  condyle,  and  between  the  heads  of  the  flexor  carpi  uluaris  alom[s 


the  ulnar 
pro  fu  111  la  ; 

.   (.)Thc 


bram'h  ji 


;  joins  the  posterior  interosseous  recurrent  and  inferiocfl 

//(f'/VMMKViHji,  to  the  Upper  border  of  the  interosseous  ineiik-~] 

I'l'  it  ^lii'iiles  into  the  anterior  and  posterior  iuteroeacoDs  arte- 

iii-~'  MiiiH  on  the  liont  of  the  membrane,  which  it  pierces 

jiriii.iiir  iguadratus,  to  joiu  the  ])OBtcrior  branch  and  the 

II  [ml  iuoh.     It  supijlies  the  median  artay  to  the  nerve,  mne- 

■licH,  and  the  nutrient  vessels  of  the  radius  and  uloa.     A 

'U  joins  the  anterior  carpal  arch.     The  pmlen'iir  inttrostfout  de- 

SL-enda  along  the  back  of  the  forearm,  between  the  superfieial  and  deep 

musclea,  and  joins  the  anterior.     It  given  ofl'  the  I'nlrrotxeou*  reairrmt, 

which  ascends  beneath  the  anconeus  to  join,  liehind  the  olecranon,  in  tha 

nnxstoiiiitsis  at  the  dbott-ioinl.  M 

(dj  The  miacular,  to  toe  linw  a\ii  a^  'A\ts'C'Meaim.  ■ 
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(cjThc  anlenor  and  pottrrior  carpal  join  Bimilar  brancLesof  themdial 
to  form  the  carpal  arunes,  (be  poaterior  ^ving  u  metaL'arpal  braimh  to 
the  little  finger,  ulnar  side. 

(/)  The  iiirji  ten ncA» joins  the  radial  to  form  the  deep  palmar  arch. 

iff)  The  digital,  four,  to  little,  ring,  middle,  and  ulnar  side  of  index 

THE  THORACIC  AORTA  AND  ITS  BRANCHES. 
Desciihe  the  thoracic  aorta. 

The  thurai^it.-  imria  desccndtt  from  the  lower  border  of  ihcfltlh  lr>  the  fiijiil 
of  the  la£t  dorsal  vertebra.  Relations:  in  front,  root  of  left  lung,  j«ri- 
cardium,  and  cesopbaKus ;  bdiind,  azygos  mmor  veil)  and  spinal  column ; 
to  Irft,  left  lung  and  pleura,  and,  below,  ceeophagus ;  to  rigid,  oesopliagaa 
above,  vena  azygoe  mqjor,  thoracio  duct. 
Name  and  describe  the  branches  of  the  thoracic  aorta. 

(•()  The  pen'tardiac,  to  the  pericardium. 

(li)  Tlie  bronchiid,  to  the  bronchial  glands  and  the  oesophagus;  they 
are  also  the  nutrient  vessels  of  the  lung.  The  right  one  arises  fimiu  the 
front  of  the  aorta  together  vrith  the  left  upper-  The  lefi.  oon«st  of  an 
■  upper  and  lower  branch.  The  bronchial  vessels  run  along  bacJc  of  the 
portesimnding  bronchus  and  divide  with  the  bronchi,  entering  the  sub^ 
stance  of  the  lung.  The  right  gometinies  arises  troin  the  first  aortic 
intercostal. 

(f)  Four  or  five  amtphageal,  joining  the  inferior  thyroid  above,  the 
gastric  and  phrenic  below. 

id)  The  pmterior  mediiutlnaJ,  to  glands  Bnd  areolar  tissue. 

(e)  The  mtfrcmtnl.  These  are  nme  or  ten,  the  superior  intercostal 
from  the  subclavian  gunpl^ine  the  upper  BiHtce  or  two.  They  run  under 
the  pleura  and  sympathetic,  tlie  right  hehind  the  lEsophaguB  and  thoracio 
duct.  They  cross  obliquely  to  the  edge  of  the  rib  above,  running  at  first 
un  the  citemal,  and  then  hetween  (he  two  sets  of  intercostal  muscles. 

Each  divides  into  two  branches  running  along  the  contiguous  borders 
of  the  two  ribs,  and  each  uniting  untcriurly  with  the  i-orrcs ponding  brunch 
of  the  anterior  inteToostobi  from  the  internal  mammary.  The  first  joins 
the  superior  intercostal;  the  last  two,  the  lumbar  and  epigustrie.  In 
general,  each  lies  between  the  vein  above  and  the  ncn'c  below. 

A  posterior  branch  runs  trom  each,  and  divides  into  a  spinal  bmnc] 
to  the  cord  and  a  muscular  branch. 

THE  ABDOMINAL  AORTA  AND  ITS  BRANOHHS. 
Describe  the  abdominal  aorta. 

It  runs  from  the  last  dorwil  to  the  left  Bide  of  the  middle  of  the  body  I 
iif  the  fourth  lumbar  vertcbr.i,  there  dividing  into  the  two  Cfinimon  iliaca.  J 
Rfdationa .  tn  front,  leeeer  omentum,  stomach,  pancreas,  tratisveina  tbai^-  4 
deuuui,  left  renal  and  splenic  veins,  perilunuxiia  ^i^nova^,  iiiiiatnAK^fl 
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I  aortic  and  solar  plexuses;  bdiind,  receptaculum  cl^li,  thoracic  duel,  left 
r  lamW  veins,  ontl  spine ;  to  the  ripkt,  crus  of  diaphra^,  vena  (uva, 
great  azypos  vein.  inoriiaiL-  duct,  nglit  acmilunar  ganglion,  spUnchiuc 
nerve ;  lo  I'-fl.  Hpliinflinii'  nerve,  left  aeniilunar  ganglion. 

Name  and  describe  its  branches. 

The  pani-Ml  are— I,  Tlic  phrenic,  a  right  and  a  left.  Their  oiiri 
is  iiiconatant,  from  tlie  aorta  Acptu^ely  or  in  Ltiinuion,  or  from  one  or 
branchea.  They  run  across  the  crura  (o  the  under  aurfuce  of  the  d. 
phmgm,  and  each  pasaes  uutnard,  behind  tbe  vena  cava  uu  the  H^ 
the  (esophagus on  tlie  left  aide,  and  divides  into  an  inleratd  branch.)  ' 
ing  ite  fellow  and  tho  other  ptirenlcs,  and  an  cetrntal,  joining  the  ir 
costal  arteries.  Each  supplies  suprarcnul  capanlar  brandies,  the  r, 
sending  branches  to  the  liver  and  vena  cava  ;  the  left,  to  the  spleen  a 
(osophftcus. 

it  The  lumljar,  five  on  each  side,  paas  behind  the  psoas  and  ayw- 
pathetic,  and  divide  into  a  dortal  branch  to  tbe  back,  also  sending  twigs 
to  the  spinal  anterior  median  artery  (see  Anterior  Spinal  Branch  uf  Va- 
biruJ),  snd  an  >iiMioiai/ial  branch  running  between  the  abdominal  mus- 
cles, joining  branches  of  epigastric,  intercostal,  iliolumbar,  and  int 


a 


middle  sacral,  along  the  middle  of  the  front  of  the  i 


to  the  coocys.  ioiniug  the  lateral  sacral  and  entering  Luschka's  gland.  J 
The  ™cei-a?  branches :  IV.  The  oceliac  axis,  i  inch  long,  divia 

iiiU)  tbe  gastric,  }w.patie,  and  splenic     It  is  covered  oy  the  leaer  oi 

turn,  re3t«  below  on  the  pancreas ;  on  each  side  is  a  semilunar  gan; 

and  on  tbe  right  the  lobua  Spigelii,  on  the  left  the  stomach. 
(it)  The  ga»lr!e  artery  tuna  to  the  cardiac  orifice,  thence  to  the  ri^ 

^  along  lesser  ourvature,  in  the  lesser  omentum  as  far  ua  tbe  pylorus. 
BDpplies  both  surfaces  of  the  sloinach  and  the  uesophagas.  nnaslnmoa* 
with  the  aplenic,  hepatic,  and  oesophageal  arteries. 
(h)  The  hrpntic  artery  passes  below  the  foramen  of  Window  tt. 

pytoruB,  then  ascends  in  the  lesser  omentum,  anterior  to  diat  forameo, 
to  the  transverse  fissure  of  the  liver,  and  divides  into  a  right  and  a  Irji 
braneli.  Ila  pj/torie  branch  posses  alou^  the  lesser  curvature  to  mc«-(  Inc 
gastric.  Its  ei/ttic  brunch  from  the  nght  division  ascends  on  neck  of 
tho  gall  bladder  and  supplies  it  by  two  orancbea  The  other  bnuich  nf 
the  hepatic^  the  i/'mtro-atiodeitaltt,  divides  behind  the  lower  part  of  the 
duodenum  mto  a  superior  pancrmtioo-diuidmal  brani.-h,  descending  lie- 
tween  the  pancreas  and  duodenum  to  join  the  inferior  artery  of  thi 
same  name ;  and  the  gmtrtt-epiploira  dexlra,  passing  in  the  ome  ' 
toward  the  left,  along  the  grent  curvature,  to  meet  the  sinistra. 

[c)  The  tfih^iiie  runs  tortuously  to  the  left,  along  the  upper  bordtf'. 
the  nanercas,  and  divides  near  trie  spleen  into  branches  which  ent«r 
the  iiitua.  some  passing  to  the  stomach, 
I        JSrnnches  :  /-ttncrcu'i'c  numerous,  smnll ;  and  one  larger,  the  pat 
Watieamoffna,  accompui'ics  iW  4m£L oC  Wirsung. 
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Five  U  seven  vana  brevta,  in  the  gastro-Bpleoie  umenlum,  lo  great  end 
of  stomach,  juinine  the  ^tric  aiid  ^aslro- epiploic  vessela. 

The  gwiiro-epiploica  siimlra  runB  to  the  right,  along  the  great  curva- 
ture, to  join  the  dejttm, 

V.  The  Bujwrior  meseoterlo  supplies  the  small  intestine  except 
the  first  part  of"  the  duodenvun,  m  well  as  the  ejecmu,  and  ascciiding 
aud  tranavetse  colon.  Emerging  from  betwccD  the  tninaverse  duodenum 
aod  pancreas,  it  crosses  the  former,  and  descends  iu  the  mesenteir  to 
the  right  ihac  foeaa  with  its  vein  and  a  plexus  of  nerves.  It  ends  by 
anastomosing  nitfa  its  own  ileo-cuUc  branch. 

Branches:  (n)  The  inferior ptmeraitico-diwdennl,  joining  the  superior 
from  the  hepiitic  artery. 

(b)  Twelve  U»  fifteen  vcua  inlettini  tfuuia  to  jejunum  and  ileuin,  run- 
ning parallel  within  the  mesentery,  each  vessel  bifurcating.  Tliese  di- 
visions, uniting  on  each  side  with  their  fellows,  fumi  a  series  of  aivhes 
from  which  are  formed,  similarly,  secondaiy  arches  until  there  are  four 
or  five  tiers  of  such  arches,  which  pr()eresmvely  diminish  in  siie  as  thoy 
near  the  gut.  The  terminal  arches  send  numerous  straight  vesacls  arouna 
the  gat. 

(c)  The  ilfo-aiUc  divides  near  the  right  iliac  foaaa  into  two  bronchee. 
The  inferior  joins  the  termination  of  the  superior  niesenleric ;  the  upper 
joins  the  colica  destra.  It  supplies  the  ileum,  cn!cum,  appendix,  and 
ascending  colon. 

{d)  The  co/iwi  (ferfm,  to  the  middle  of  the  ascending  colon,  divides 
into  a  lower  hnincli  joining  the  ileo-colic,  and  an  u)iucr,  which  joins  the 
colicn  medio.  These  branches  form  arches  from  which  is  supplied  the 
colon. 

(f]  The  nilica  mtdiu,  to  transverse  colon,  divides  inl«  a  right  branch 
joinmg  the  dextra;  a  left,  the  sinistra, 

VI.  The  Inferior  mesanterio  supplies  the  descending  colon  and  iu 
continuaUon.  Arising  from  the  left  side  of  the  aorta  an  inch  or  two 
ftbove  the  bifurcuiion,  it  (Uksses  to  the  left  iliau  fossa,  ending  in  the  pehis 
oa  the  superior  hemorrhoidal.     It  gives  off— 

(ri\  The  coKea  nnvitra,  to  the  descending  colon,  dividing  into  on  upper 
branch  joining  the  media;  a  lower,  the  sigmoid  arter>-. 

(^1  Trie  giirmoid,  to  the  fiesure,  joins  the  culica  sinistra  above  and  the 
superior  hemorrhoidal  below. 

(c)  Thi!  fiqtrri'rr  hcmmrhoid/il.  in  the  meso-reetum.  crosses  the  lefl 
eumniuii  iliac  artery  and  vein.  It  divides  tntu  two  brandies,  one  on  each 
aide  of  rectum,  which  finally  join  the  middle  and  inferior  hemorrhoidal 
artt?rie». 

VII.  The  Buprarenala,  to  the  under  surface  of  the  suprarenal  cap- 
sules, join  branc'hea  of  phrenic  and  renal  arteries. 

VIII.  The  renal,  to  the  hilus,  eniers  by  four  or  five  branches  into    ., 
which  each  vessel  divider  close  to  the  kidnev.    They  lie  between  th«    i 
veins  in  front  and  the  ureters  behiri'l.     Rranches  pass  to  the  suptuwvvJi 
bodies  and  ureter. 
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IX.  The  spermatdo,  the  ovarian  in  the  female,  to  the  testidwtj 
OVtiries  respectively.     Passing  behind  the  peritoneum,  they  croav 
meter  Mid  psous,  and  in  front  of  the  vena  cava  on  the  right,  cat:]i  ci 
ing  also  the  extwuiil  iliac  veasela.     Id  the  male  the  voasel  then  p_ 
through  the  inguinal  eanal  to  the  testis,  joining  the  aneiy  of  the  T 
deferens.     In  the  female  it  nina  in  the  broad  ligameul  to  the  ovary,  a 
Ecnds  branehes  to  the  brutul  itgnmcnt,  the  tubes,  and  ntems. 

THE  HJAO   ARTERIES   AND   THEIR   BRANCHES. 
Describe  tlie  common  iliac  arteries. 

Each  runs  downward  and  outward  from  the  division  of  the  aorta  to 
the  lumbo-socTftl  juiiit,  nod  divides  into  the  external  and  internal  iliais. 

Relations:  each  has  m  front  the  peritoneum,  small  iiiicstiiie,  ureter. 
uid  sympathetic  nen-e ;  the  left  is  crossed  hj  the  superior  hemorrhoidal 
uUt^  ;  behind  and  to  the  in.na-  aide  of  each  is  its  vein,  the  right  having 
both  lie  own  and  the  left  vein  between  it  and  the  last  lumbar  vertcbrm, 
and  eitenial  to  each  is  the  psoas  magnus.  The  right  has  alao  the  vutn 
.  cava  posteriorly. 

Branches:  small  twigs  to  the  psoas,  urcterB,  and  lymphatic  glands. 

Describe  the  internal  iliac  artenr. 

^  It  descends  to  the  upper  part  of  the  great  sacro-aciatic  tbramen,  i 
divides  into  an  anterior  and  a  posterior  trunk. 
Relations:  in  front,  nreter  and  peritoneum;  bdiiiid,  sacr 
I  noral  oord,  companion  vein,  and  the  external  iliac  vem  at  its  upper  ]iai 
Y  wtemaUy,  the  vein ;  exlcnialiy,  psoas  muscle. 

Hune  and  describe  its  branches . 

The  artery  divides  iuto  two  main  trunks,  the  anterior  and  posterk 
The  [loaterior  fiives  off  the  following  branches: 

(rr)  The  ilio-lumbar,  dividing  behind  the  psoas  into  an  iliac  and 
lumbur  branch.     The  former  supplies  the  iliacus  and  a  nutrient 
to  the  bone.     The  latter  supplies  the  psoas  and  quadratus,  as 
the  cord,  by  a  spinal  branch  entering  the  last  intervertebral  f( 


It  joins  the  last  lumbar  artery- 

(li)  The  lateral  sacral,  upper  a 
Hacral  artery,  and  also  give  branches  which  enter  the  foramina  snpplyjng 


{%)  The  lateral  sacral,  upper  and  lower,  unite  with  the  middle' 


the  contents  of  the  sacral  canal,  and,  emerging  at  the  posterior  foramina 
to  supply  the  muscles  and  sldn  over  the  sacrum,  jom  the  sdatio  and 
gluteal  branches. 

(c)  The  ffluteal,  through  the  great  sciatic  foramen,  div; 
perGoial  and  a  deep  branch.     In  the  pelvis  it  givesoff  muscular  bn 
and  a  nutrient  artery  to  the  ilium. 

The  »tpcrjicial  braneh  breaks  u^  into  twigs  which  rajuily  ii.  .._  „ 
t«u8  moiimus.  The  deep  subdivides  into  two  otJiers.  Of  these,  a 
runs  aiong  the  upper  boticT  of  v\\c  ^\>3,tftiu  minimus  to  the  a 
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perior  spine,  joioing  the  circomSei  iliac  |  and  tlic  lower  branch  paaeea 
Inward  ilie  great  trochaoter,  giving  u  twig  lo  the  LJp-joint  aud  joining 
tlic  exterual  circ-umflex  artciy. 

The  anterior  trunk  of  the  internal  iliac  NUppliE«  the  following: 

(d)  The  superior  vesical  repnwents  the  pervious  part  of  the  fcelal 
hypugostrie  artco'.  It  nms  to  ihe  apex  aTid  body  of  the  bladder  and  to 
the  ureter,  joins  its  fellow,  and  gives  off  the  artem  of  tlie  v<u  dr/ereaa, , 
which  acwmpanies  that  structure  to  the  testis.  It  also  generally  givea 
off  the  {')  middle  veeieal  lo  the  base  of  the  bladder. 

(/)  ITie  Inferior  veeloal—vaarinal  in  the  female— joins  its  fellow. 
It  supplies  the  bladder,  prostate  gland,  and  sciuinal  vesicles;  in  the  fe- 
lualc,  vagina  aud  rectum. 

{«)  The  middle  bemorrholdal  arises  with  the  preceding,  and  runs 
to  flie  rectum  to  join  other  henmrrhoidal  arteries. 

(A)  The  uterine  ascends  in  the  broad  ligament  from  the  cervix  along 
the  side  of  the  uterus  and  joins  the  ovarian  arlcn'- 

(i)  The  obturator  runs  forward  below  llie  pelvic  brim,  between  the 
peritoneum  and  pelvic  fascia  below  the  nen'e.  then  through  [he  upper 
part  of  the  obturalor  foramen,  dividing  beneath  the  ohturvtor  exterans 
into  an  extemaJ  and  an  inleninl  branch.  Skirting  the  edges  of  the  fora- 
men, they  join  below  with  each  olhcraiid  the  inlemal  ciicnmllei.  The 
external  also  joins  the  sciatic,  and  sends  a  branch  along  the  ligami 
teres,  throush  the  cotyloid  notch,  to  the  joint. 

In  the  pelvis  an  i/iac  branch  In  the  bone  nnd  iliacus.  amilnc  branch  to 
the  baek  of  ihe  pubes,  joining  its  fellow  and  the  puliic  ot  ihe  epigastric, 
and  a  vetical  branch,  are  pven  off  from  the  main  trunk  of  the  obturator 
arieiy. 

The  termination  of  the  anterior  tmnlt  of  the  internal  iliac  then  divides 
into  two  branches,  the  soiatie  and  internal  pudic  arteries. 

(j)  The  Internal  pudlo  escapes  froiu  the  pelvis  through  the  great 
sraatic  foramen,  crosses  the  ischial  spine,  nnd  re-enteiK  the  pelvis  by  the 
lewer  foramen,  then  runs  along  the  outer  wall  of  the  ischio-rectal  fossa 
an  inch  and  a  half  above  the  tuberosity,  and  upon  the  rami  of  tbeisclilum 
and  pubes,  to  the  subpubic  arch,  where  it  divides  into  the  arterj*  of  the 
corpus  cavemosnm  and  the  dorsal  aiicry  of  the  penis. 

This  vessel  is  at  drat  in  iront  of  the  mHfoTmis,  the  sacral  plexus  inter- 
vening, and  external  to  the  rectum.  On  the  isiihiid  snine  it  lies  beneath 
the  gluteus  maximus,  iho  pudic  nerve  interna]]}',  In  the  ischio-rccta] 
fossa  it  lies  on  the  obturator  intemus,  ensheathed  by  the  ohtu 
cia.  then  between  the  layers  of  the  perineal  fascia. 

Branches:  («|  two  or  three  in/n-ior  hrmorrluntlaU  to  skin  nnd  muBclea  J 
around  anus.  _    _  I 

(A|  The  "(7wTft'('rt/j>wm«-(7  runs  over  or  under  the  tronversris  perineS  I 
ta  the  buck  of  the  acrutum,  sending  branches  to  the  skin  and  muscles  of  I 


i 


the  |)erineum. 

~     {e)  The  Imiixvfrn'  jHriiinil,  to  llie  parts  betwi 
-W  its  follow. 


n  the  a 
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I      (d)  The  artery  nf  tht  hufbrKOis  \a  the  coDstnctor  ureiLiae,  pierveall 

P  Iwlb,  and  senda  a  branch  to  Cowper's  ^\aai. 

I       (e)  The  artery  of  tlie  corpua  cutenwntm  rans  forward  in  the  centre  ol 
that  b(>dlv  after  piercing  the  crus  pentB. 

(/)  Tlie  donnl  arlay  nf  the  pent*  runs  between  symphTtds  sad  a_ 
penis,  pierces  the  suspensory  hgament,  and  runs  along  the  dorsum  i> 
the  penis  to  glana  and  prepuce.     Here  it  is  superficial,  and  liet 
the  median  vein  ojid  the  corresponding  nerre. 

In  the  foDiale  the  pudic  artery  is  soialler,  but  has  analogous  braiicheii 
The  superficial  ^rineal  artery  runs  to  the  labi& ;  that  of  the  bulb,  to  thi 
bulbus  vestibuli ;  that  of  the  corpus  cavemosum  to  the  correspondins^ 

»part  of  the  clitoris;  and  the  dorsal  artery  to  the  ^lans  clitoridis. 
(g)  The  soiatio  aocompanies  the  pudic,  resting  on  the  pynfonnie 
■muscle  and  the  sacral  plexus,  eRoapes  by  tbe  great  forameu,  and  de- 
BOeods,  midway  between  the  tuber  ischii  and  the  uochanter  major,  with 
the  sciatic  nerves.     It  is  covered  by  the  glutens  maiimus,  and  juine  tba  ■ 
eupetiur  perforating,  obturslor,  and  inlemal  circumflex  arteries.  J 

The  brknches  are —  I 

(a)  The  cocei/geal,  piercing  the  great  sciatic  liganiont  to  supply  thM 
gluteus  masiuius  and  the  skin  over  the  sacrum  and  coccyx  1 

(b)  The  miacular,  to  the  gluteus  maximus,  joining  the  other  gluteal 
arteries  within  the  substance  of  the  moscle. 

(c)  The  comei  nervi  uehiadici,  in  the  substance  of  the  great  s  ' 

(if)  The  anmtomotic.  to  the  muscles  on  the  back  of  the  hip,  ^iibbv 
ntoeing  with  the  superior  perforating,  internal  circumflex,  and  gluts 


a  the  capsule  of  the  bip-joint,  Irom  tba^ 

DeBcrlbe  the  external  iliac  arteiy. 

Il  estcnds  from  the  division  of  the  common  iliac  to  the  mid-point  b 
tween  the  crest  of  the  pubea  and  the  anterior  superior  spine  of  tlie  ilim 
behind  Pou part's  ligament 

Itclations:  in  front.,  peritonenm,  subperitoneal  fascia,  sigmoid  flexiL. 
on  lefl,  ileum  on  right  side,  lymphatic  vessels  and  glands.  BpcrmatJo  of 
ovarian  vessels,  deep  circumflex  iliac  vein,  genital  branch  of  genito- 
vnral  nerve  and,  at  times,  ureter ;  tifkind,  psoas  muscle  and  iliac  laada 
and  ila  vein  ;  inlernalli/,  its  vein  and  the  vas  deferens;  exlcniai/g,  psoas 
and  iliac  fascia. 


[  Karoe  and  describe  its  branches. 


foends,  intcnial  tu  ilm  docp  rinjr.  between  the  Iransversalis  fascia  and  ___ 
eritoneum.  It  then  pierces  the  fascia  and  enters  the  sheath  of  iho 
Ctus,  sacendiag  on  the  \Hnh»toi  anrtoce  of  the  muscle,  and  dlvidiiK 


A 
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into  liranchca  nhicb  joio  ihe  NU»erlur  epigastric    The  vaa  (lefcrena  iu    , 
the  inale,  round  ligament  in  the  leuialc,  cross  the  vessel  on  its  oatcr  side 
at  (ht  internal  ring. 

Brutchea :  the  crenuatfric,  to  cord ;  the  pubic,  to  back  of  pubes,  joiu- 
inp  pubic  of  obturator ;  and  the  mmmdar. 

(b)  The  deep  oiroumfiax  iliac  passes  U>  the  anterior  superior  spine    ', 
in  a  sheath  of  thu  tmuaversuliii  und  iliac  fascia,  thence  aloni;  inner  inai^  I 

G'n  of  the  crest,  finally  joining  branches  of  the  gluteal  auif  of  the  ilio-  J 
mbar  arteries  between  the  internal  obliijae  and  the  trans vcreal is.     An  J 
ascending  bronch,  between  the  same  two  muscles,  joins  the  deep  epigastric.    I 


Describe  the  femoial  artery. 

It  continues  the  external  iliac  artery  down  into  the  thigh  to  end  at 
the  oponine  in  the  adductor  magnus  at  the  junction  of  the  upper  tbree- 
fourths  and  lower  on e-fomth  of  the  femur.  Its  upper  part  lies  in  Scarpa's 
triangle,  bounded  above  by  Poupart's  tigument,  trie  inner  side  tbrmuu  by 
the  adductor  lungus,  the  outer  by  the  sartorius.  _  The  lower  purl  runs  id 
Hunter's  caual,  a  depreesion  between  the  vastus  internus  ancf  the  udduo- 
tores  niagnus  and  longus,  covered  by  a  strong  fasda  passing  between 

Relations :  inj^roiil,  fascia  lata,  crural  sheath,  fascia  covering  Hunter's 
canal,  eartorius.  internal  cutaneous  and  long  saphenous  nerves,  nerve  to 
vastus  internus,  and  filaments  of  (he  crural  branch  of  geoito-cniral  nerve; 
itrhind,  psoas  magnus,  pectlneus,  adductores  brevis,  tongus,  and  magnus, 
femors]  vein  and  profunda  veeeels,  branch  of  the  anterior  crural  nerve 
ta  nectineuB ;  ouier  atlc,  anterior  crural  nerve,  vastus  internus,  and  fem- 
oral vein  below;  iniun-  side,  sortorius,  adductor  longus,  femoral  vein 
above. 

Hune  and  descrilw  Its  branches. 

(d)  Tlie  Buperfloial  epigastric,  through  the  safihenous  opening)  J 
ascends  in  the  8U]jerficial  fiiscia  over  tlie  abdomen,  joining  other  cpi- 

(h)  The  euperfloial  clroumflex  lliao,  parallel  with  PoQimrl's  Jiga-  1 
mont  to  crest  of  ilium,  joins  deep  ciwumflex  and  gluteal.  " 

(r)  The  superior  external  pudtc  crosses  to  the  lower  abdomen  ' 
over  the  cord,  supplying  the  penis  and  scrotum  (to  labium  in  female),  j 
and  joins  the  inK^mal  pudiu  terminal  branches.  . 

(a  I  The  Inferior  external  pudio  crosses  the  poclineus,  pierces  the  ] 
fascia  lata,  snd  supplies  the  perineum  and  scrotum  (labium  in  female),  \ 
joining  the  perineid  arteries. 

kit]  The  muaoular  branohes  all  along  its  course. 
(/)  The  anastomotioa  magoa  arises  close  to  the  addudot  -s 
J,  and  divides  bto  two  branchca ;  a  deep,  to  tVe  hhict  ».i«  « 
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knee,  Juiua  Oie  recurrent  Ubial  and  urticuki  arteries,  and  x  eapet&<iiti  J 
which  runs  with  the  lung  aapheuous  nerve.  1 

(fl)  The  proftinda  artery  arises  from  the  femoral  at  he  crater  and  ] 
back  part,  1  to  2  inches  below  Poupart'a  ligamenL     It  at  firet  runs  out- 
ward, but  atlerward  beliiud  the  temoral,  then  beneath  the  adductor 
longua,  tcrminatiug  at  the  lower  third  of  the  thigh  by  piercing  the  ad- 
duoMir  uiagnns,  beeoming  the  lowest  pert'orating  arter>-. 

Relations:  in  front,  adductor  longuo,  femoral  ana  profunda  ( 
bthiiui,  iiiacua,  pectjneus,  adducloree  mugnus  and  brevis. 

Branches:  the  atenml  eitcvn\firx  runs  beneath  the  sartorius  ao4l 
rectus,  and  divides  into — ascending  branches,  under  the  tensor  vaginee  to  I 

in  the  gluteal  and  deep  ci 


._ _^ r infleE  iliac  arteries  i  descending  bnnches, 

running  upon  the  vasti,  some  paaaing  beneath  to  the  knee,  tn  join  the 
articular  arteries:  transverse,  piercing  the  vaatua  externus  to  the  back 
of  the  femur,  and  joining  the  superior  perforating. 

The  internal  ciixnmflfx  runs  between  the  psoas  and  petitineua,  and 
supplies  the  adductor  and  obturator  musclea  and  an  articular  twig  to 
hip-joint,  under  transverse  ligament.     It  then  joins  in  the  crucial  a 
tomusis. 

The  ptrfuratiiig  pierce  the  short  and  great  adductor  muscles  to  the 
back  01  the  thigh,  anastomosing  freely  with  each  other  and  with  the 
popliteal  below.  The  superior  enters  into  the  crucial  anaaiomoeis.  The 
first  arises  above  the  adductor  brevis,  the  second  opposite,  the  third  bo- 
low  it.  The  second  or  third  ^ives  the  nutrient  artery  to  the  femur.  The 
t«rminatiun  of  the  profunda  is  called  the  fourth  perforating. 

Describe  the  popliteal  uterr- 

It  runs  from  the  adductor  opening  to  the  lower  bonier  of  the  poiJit- 
eus,  where  it  divides  into  the  anterior  and  posterior  tibi^. 

Relations:  m  front,  femur,  ligamcntum  postieum,  poptiteus;  behind, 
aemimembriitioBus,  fascia,  gastrocnemius,  pfantaris,  and  soleus,  poplilcU 
and  short  saphenous  veins,  and  the  internal  popliteal  nerve ;  outir  tutt, 
external  condyle,  outer  head  of  the  gastrocnemius,  plantAris.  inlemij 
popliteal  nerve  above :  inner  tide,  inner  condyle,  inner  head  of  the  gaB-  1 
trocnemitiB,  semimembranosus,  popliteal  vein,  and  the  internal  pophleal  J 
nerve  below. 

Name  and  describe  its  branches. 

(.()  Muscular  superior,  three  or  four,  to  the  lower  part  of  the  h 

string  muscles  to  join  the  inferior  perforating ;  inferior  (sural|,  to  the  1 
HppiT  part  of  the  gastrocnemius,  pinntaris.  and  solens. 

(li)  Outaneous.  to  the  akin  oi  the  calf. 

(c)  Articular  Buperior,  two  in  number,  an  external  and  an  inter-  I 
nal,  wind  around  above  the  condyles  to  the  front.  The  external  gi»«  ft  J 
bmnch  Ui  the  external  vastus  and  one  to  the  joint,  and  also  forms  an  J 
arch  with  the  anafitomolit'ii,    T\\e  \aWniaL  ^vea  a  branch  (o  the  inter    * 


I 
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.  _s.  Ruining  DDastonioLitA  &ud  iuferior  nrticokr,  and  another  to  the 
je-joinl,  und  also  unites  with  the  inferior  articular. 

(di  The  azysoB  articular  iiicrces  ihe  posUirior  ligament  to  the 
joiDt 

(f)  Artdoular  inferior  wind  around  the  tibia  below  the  joint.  Thqr 
arc  external  and  iiitemul,  and  HnnatoDioee  with  the  tibial  reourreDt, 
anastuinuticu,  and  other  articular  brdnchetn. 

Describe  the  anterior  tibiftl  artery. 

It  runs  from  llie  lower  border  of  the  popliteus,  between  the  heads  of 
the  tibialis  poeticiu  and  above  the  inleroBseoits  membrane,  to  the  tront 
uf  the  leg,  then  descends  aa  far  as  the  ankle,  ending  in  the  dortalii 

Relations :  in  front,  integument,  fuBcite,  tibialis  anticus,  extenmrea 
[iroprius  poUicis  and  lonjrus  digitorum,  anterior  tibial  nerve;  behind, 
intenifveous  membrane,  tibia,  anterior  tibio-tareal  ligament;  outer  lidtt 
extensores  proprius  pollicis  and  longus  digitorum,  anterior  tibial  nerve ; 

inner  liilr,  tibialii^  anticus,  extensor  propriua  pollicie. 

Name  and  describe  its  branches. 

ja)  The  recurrent  tibial,  through  the  tibialis  anticus  to  the  knee, 
joins  other  articuhir  arteries, 

(b)  The  muscular,  to  the  muscles  and  akin ;  very  numerouB. 

(c)  The  malleolar,  to  the  ankle-joint.  Internal  joins  corresponding 
bmnchea  of  the  posterior  tibial ;  external  joins  the  latsal  and  anterior 
peroneal. 

Describe  the  doraalla  pedis. 

It  is  the  continuation  of  the  anterior  tibial,  and  runs  from  the  bend 
of  the  ankle  to  the  first  inlerosseoua  space,  where  it  divides  into  the 
doTfiiliii  ollicu'  and  plantar  digital. 

ItelationB:  in  front,  akin,  faacia,  inner  tendon  of  extensor  bre vis  digi- 
tonini :  hrhiad,  tanaal  bones  and  their  ligaments;  tibial  side,  extensor 
proprius ;  fl-uhr  mdr,  extensor  longus  digitorum,  anterior  tibial  nerve. 

Name  and  describe  its  branches. 

(■0  The  tarsal,  beneath  the  short  extensor,  supplying  it  and  the 
tarsus  anil  joining  metatarsal  and  peroneal  iideries. 

(6)  The  metatarsal,  over  the  (kiscb  of  the  melutaraal  bonee,  joins 
the  tarsal  and  external  plantar,  and  gives  olT  three  dorsal  iiiltroMtoua 
artrria  which  mn  in  the  outer  three  intermetatarsal  spaces,  eaeh  di- 
viding opposite  the  me tatarso- phalangeal  joint  into  two  dnrxal  digilal 
brancltes.  Tliese  arteries  anastomose  at  back  part  of  spaces  with  the 
posterior  perforating,  and  at  trout  part  with  the  anterior  perforating. 

(c)  The  dorsalis  allicls  lies  along  the  fiist  intermetatarsal  spaoe,  and 
Hpppliutt  both  sides  of  the  great  toe  and  the  inner  side  of  the  secnnd    ■ 
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(d)  The  plantar  digital  pusses  betweeD  llic  heads  of  t.lii^  first  dorsad 
iDt«rosEeoiis,  joins  with  ibe  exCeniiil  plautur  to  furm  the  pkntar  oivh, 
and  al^r  supplying  inner  side  of  irreat  toe  divides  into  two  branches  for 
the  adjacent  sidea  of  ibe  great  and  second  twa. 

Describe  the  posterior  tibial  arteiy. 

It  runs  from  the  lower  border  of  the  pophtcus  to  divide,  betwe«D 
inner  malleolus  and  heel,  into  the  externa]  and  initmal  plaiiliir  arteries. 

Relations:  in  front,  tibialis  poeticue,  flexor  loogus  digitoruiu,  tibia, 
and  ankte-joiut ;  behind,  skin,  fascia,  gastroenemius,  eoleus,  deep  t 
veree  faseiu,  posterior  tibial  nerve.    This  nerve  is  internal  in  ' 
piirt,  but  lower  down  it  is  external  to  the  arterj-. 

Name  and  describe  the  branches  of  the  posterior  tibial  artery. 

('0  The  peroneal  runs  from  1  inch  below  the  popliteus  to  the  lower 
third  of  the  leg,  and  divides  into  the  anterior  and  pottrriur  peroneal.  It 
is  covered  by  the  soleuB  and  deep  transverse  fascia ;  in  front  of  it  are 
the  tibialis  posticus  and  inlerosseous  membmne ;  external  lo  it,  the  fib- 
ula; and  externally,  as  well  as  behind,  the  flexor  longus  poUicis. 

The  peroneal  gives  off  mimciiliir  branches  and  a  tiutrieni  artery  to  tbe 
fibula.  The  aiilirior  peronenl  passes  beneath  tbe  interosseous  membrane 
to  the  front  of  the  leg,  and  runs  to  the  outer  ankle  to  join  the  tarsal 
and  external  malleolar.  The  poiterior  pa-onetil  passes  down  behind  the 
external  malleolus,  and  terminates  in  branches  [txtemai  caleaneai)  which 
anaslomoae  with  the  external  malleolar. 

(b)  The  nutrient  artery  for  the  tibia,  from  the  posterior  tibial  dose 
to  Its  origin,  is  the  larjM'st  nutrient  artery  of  bune  in  tbe  body. 

(c)  The  muBoular  branohes  to  the  calf-muat'les. 

(d)  Tbe  oommunioating,  crossing  back  of  the  tibia  to  join  tbe 
peroneal  artery. 

{c|  Several  Internal  malleolar,  which  join  the  inner  malleolar  of 


Describe  the  plantar  ariieries. 

They  are  the  tenninal  branches  of  the  posterior  tibial.  Tbe  internal 
is  at  first  under  cover  of  the  abductor  jwlUcis,  arid  then  between  it  and 
tbe  flexor  brevis  digitorum,  anastomosing  at  the  inner  border  of  the 
great  loc  with  its  digital  artery. 

The  external,  the  larger,  passes  to  tbe  base  of  the  fifth  metatarsal, 
then  to  the  space  between  the  first  and  second  metatarsals,  and  joins  the 
plantar  digital,  from  the  dorsalis  pedis,  to  form  the  plantar  arch. 

Describe  the  plantar  arch. 
_  It  supplies  the  muscles,  fascia,  and  skin  of  the  sole  of  the  foot,  and 

Eces  off  the  poslerior  pfr/orating.     These  pierce  the  three  out«r  spnow 
tween  the  heads  of  the  dorsal  iiiterossci  and  join  the  dorsal  intenia- 
aeouB  arteries. 


I 
I 

J 


THE  SYSTEMIC   VEINS. 

The  diaitai,  four  in  DQiuber,  Biipply  the  three  outer  toes  and  the  outer  I 

hiJf  of  tue  second  toe :  the  first  runs  to  the  outer  side  of  the  little  toe,  1 
the  others  bifurcate  to  the  Hcljaccnt  sides  of  the  fourth  and  fifth,  fourth 

and  third,  third  and  second  toes.    At  the  point  of  biliircatiun  each  sends  I 

a  small  branch  to  join  the  dorsal  interosseoua  art«ries  (anttrior  per-  \ 
forafing). 

THE  VEINS. 

THE  PULMONAEY  VEINS. 
DeBcribe  the  pulmonary  Teins. 

The»c  arc  four  large  trunks,  two  on  each  side,  which  return  the  blood 
from  tlie  lungs  to  the  left  auricle.  On  the  rignt  side  they  pass  behind 
the  right  auricle  and  superior  vena  cava ;  on  the  left,  in  front  of  the 
descending  aorta.  The  upper  right  vein  receives  the  branch  from  the 
middle  lobe.  , 


THE  SYSTEMIC  VEINS. 


Describe  the  TeinB  of  the  heart. 
Tlie  grant  oardiao  vein  ascends 


I  the  anterior  interventricular 


Tins  to  the  posterior  surface  of  the  heart, 
At  its  termination  it  is  provided  with  a 


fins  ascend  on  the  left  ventricle 
n  the  posterior  interventricuhir 
1  the  right  ouriculo-ventricMlar 


groove ;  along 

to  end  in  the  coronary  Nnus. 

Three  or  four  poaterior  oardlao 
to  the  sinus. 

The  middle  cardlao  vein  ascends 
groove  to  the  ainus. 

The  right  (small)  coronary  vein 
groove  to  the  sinus. 

Tlie  coronary  ainua,  1  inch  long,  is  placed  at  the  bock  part  of  the 
anriculo-ventricnlar  groove,  on  the  Icfl  side,  and  opens  inlothe  ripbt 
auricle  in  front  of  the  inferior  vena  cava.  Besides  the  foreeoing  vems, 
it  receives  the  oblique  van  of  Maishatl.  which  drains  the  hack  of  the 
lef>  auricle.     lis  opening  is  guarded  by  the  Thebesian  valve. 

The  other  canHae  veins  are  several  small  vessels  from  the  front  of  the 
right  ventricle,  the  anterior  cardiao  veins,  opening  directly  into  the 
auricle,  and  the  venae  Thebesll,  in  the  muscular  substance,  whiuti 
open  by  minut«  orifices,  the  foramina  Thelwsii,  near  the  septum  aurieu' 

SUPERIOR  VENA  CAVA  AND  INNOMINATE  VEINS, 
Describe  the  superior  vena  cava. 

n  of  the  two  veme  iunQ\&^i».V«>. 


This  large  trunk  is  formed  by  itie  uuiou  oi  me  two  vciiki  mnanum,\«>, 
id  retunis  the  blood  from  the  head  and  necV,  V\vc  vVutwnn  ^Nt!^  we& 


I 
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the  upper  cxtremitiea.  It  ia  about  3  inches  long,  and  deeoeD<ls  frnin 
the  junction  of  the  first  right  cartilsKe  with  the  BtL-mum  to  Ife  tvnuinn- 
tion  io  the  right  auricle,  uppoMte  the  upper  border  ut'  the  third  right 
cartilage. 

At  brat  it  ie  eiWmal  to  tie  innominate  artery  and  internal  to  the  ri^ht 
pbrenie  nerve,  partly  covered  by  the  pleura.     It  then  pierces  the  peri- 
curdium  external  to  the  aBeending  aorta,  having  descended  in  front  of 
the  right  division  of  the   pulmonary  artery.     It  receives  the  az>-gail 
ni^jor  and  3m:ill  pericardiac  and  mediastinal  veins.  fl 

Describe  the  innominate  veins.  ^ 

The  innominate  veins,  tbrnied  by  the  nnion  of  the  subclavian  and  in- 
ternal jueular  of  each  side,  behiDd  the  inner  end  of  the  clavicle  unite 
to  funn  the  superior  vena  cava.  The  right  vein,  1  inch  long,  descends 
vertically  on  the  right  Bide  of  the  innominate  nrterj-,  while  the  left,  morH 
than  2  inches  in  length,  descends  slightly,  running  to  the  right,  behind  i 
the  slemo-hyoid  and  thyroid  musclea  and  upper  part  of  sternum.  ThaJ 
transverse  aorta  lies  below  it. 

What  are  the  tribntaries  of  the  innominate  veins  7 

On  each  aide  the  vfrlctiral,  infrruir  tkyroid,  and  tHtprnnl  m. 

veins.     The  left  vein  also  receives  the  mptritir  intavatlnl  and  s 

small  tia/mic,  mfth'tistiiial,  and  ^icardiae  veins  and  the  thoracic  doc 

»  while  the  rigbt  is  joined  at  its  origin  by  the  right  lymphatic  ducL 
Describe  the  Tertebral  vein. 
This  vein  descends  with  the  artery  through  the  foramina  in  the  tni._ 
verse  processes  of  the  upper  siic  cervical  vertebrte^  crosses  the  subelaviM 
artery,  and  opens  into  tne  hack  part  of  the  vena  innominata. 

It  receives  branches:  from  the  mutda  in  ils  course  and  from  i 
gpiiinl  earud  through  the  intervertebral  foramina ;  a  gmall  vnn  m' 
aceompania  the  nupenor  {nlrro*trd  artery,  as  well  as  the  anterior  n 
bml  and  drxp  txrmeal  veins. 

The  anterior  vert^ral  arises  from  the  plexus  over  the  cervical  part  of 
the  spine,  and  runs  alone  with  ihc  ascending  cervical  artery.  The  derp 
cerviail  arises  in  the  suboccipital  triangle,  runs  between  the  comptexu 
and  scmispinulia  and  I)elow  the  transverse  jiroccss  of  the  seventh  cervi-  m 
cal  vertebra  to  tiie  vertebral  vein.  It  receives  branches  from  the  dot 
spinitl  muscles,  and  the  ocoipital  veins  empty  into  iL 

Describe  the  inferior  thyroid  veins. 

These  arise  by  branches  from  the  lateral  lobes  of  the  ihjToid  glan 
and  descend  on  the  trachea  beneath  the  sterno-thyroid  mnscli-^     Tht^fl 
tuiHstomose  with  the  superior  and  middle  thyroid  veins,  and  rec«m| 
enophof/dl,  lan/nijea!.^  and  trai-hrnl  branches.     The  left  joina  the  ni 
Boiuinute  on  its  own  side,  Bomei™«a  in  common  with  the  right    '™ 


Describe  the  internal  mammary  veinB. 

These  are  two  on  each  siile,  and  ai'Wiuipany  the  arteiy,  receiving  a. 
rt-epimJiii!)  branches,  finally  uniting  to  I'orni  a  single  trunk  whiuh  joiolfl 
ilie  eorrosponding  i- - 

Describe  the  superior  intercostal  vein. 

It  drains  ihc  twa  or  tlirt-e  Hiuu.t.'E  Mow  the  flrat,  a.w\  enters  on  the  | 

tnuht  aide  lliu  hign  uzy^iis;  on  ihe  Icit  tiidc  it  inniiuuuicatea  with  tha  J 
lot  upper  azyt'oa  and  juitis  tlie  innominute. 
I  VEINS   OF   THE   HEAD   AND   NECK. 

Douribe  the  facial  yeio. 

Tlie  facial  vein  runs  from  the  inner  angle  of  the  eye  to  the  anterior 
border  of  the  massct^r  muscle,  then  backward  below  the  jaw,  joining 
the  anleriordiviaionof  the  teniporo-ina!ti!lary  trunk  to  form  the  common 
facial,  which  joins  the  internal  jugular.  Vl  eenAa&  cammvincatiiiu  brancli 
alon^  the  front  of  the  Btcmo-mustoid  la  the  anterior  jugular.  At  itd  ori-  . 
gin  It  is  continuous  with  the  angular,  a  vein  funned  by  the  union  of  the  I 
frontal  and  mpraorlatal.  r 

The  froiilal  runs  from  the  forehead,  parallel  wilh  its  fellow  and  joined  1 
with  it  b^  cruRS'branches,  to  the  Inner  side  of  the  orbit,  and  joins  the  1 
mpraorbilaJ,  which  drains  the  forehead,  ejebrow,  and  upper  lid,  com-  I 
municating  with  the  temporal  and  ophtliatmic  veins. 

The  anffular  vein  runs  down  and  alongside  of  the  nose  near  its  root. 
It  receives  some  eiifterior  paJpAral  and  rifua/voina,  and  cuQimunicales 
with  the  ophthalmic,  becommg  continuous  with  tho  fitcial. 

The  faci^^vein,  in  addition,  receives  the  foUowin^tributarios: 

Several  inferior  polprbitil  veins  communicating  with  the  infraorbital ; 

The  mijia-ior  Inhi'iit  vein  and  Bmall  huceal  and  maartrric  twigs ; 

Tlie  lUep  fadnl  from  the  pterjgoid  plexus,  as  well  as  some  parotid  J 

The  mibnviilnl,  receiving  the  veins  from  the  lower  lin  and  submaxil- 
Inrv  eland  and  mmmunicating  with  the  anterior  jugular  vein ; 

I'he  tulunaxilhiry  veins  ftwm  the  gland,  and  the  iiifiricir  palatini 
fmiu  the  plesuB  around  the  tonsil  and  soft  pidale. 

Describe  the  temporo- maxillary  vein  (posterior  &cial). 

ThisBhorl  trunk,  formed  hs\\\e  tnnporal  and  inli-rnnl  ftuxriUnry  \e\nt,  J 
mns  fnini  opposite  the  condyle  of  the  lower  jaw  to  the  angle  of  the  I 
jaw,  and  divides  into  an  anterior  branch  joining  the  facial  and  a  post»-  J 
Hot  branch  running  backward  to  form  with  tho  posterior  aariinilar  the  J 
external  jugular.  This  vein  is  imbedded  in  the  parotid  gitiud  exten  ' 
lu  (he  external  carotid  artery. 
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Describe  the  temporal  vein. 

The  temporal  is  fnrmed  by  the  union  of  the  aiiprrjictiil  will 
Ttuddte.  inaporal  veju,  and  crosses  over  l)ie  Kjgoma  and  under  the 
tid  to  join  the  intcrnu  inaxillai;;^  vein.     It  receives  Ihe  anterior  m 
Itir,  parotid,  and  transverse  facial  veins,  and  tributaries  tiwrn  a  pli 
around  the  articulation  of  the  jaw.  _ 

The  fuperjkml  temporal  arises  from  a  plexus  at  the  side  of  tlie  held  ' 
from  which  proceed  branches  similar  to  those  of  the  arti-'ry.    These  join 
to  form  the  vein. 

The  middle  temporal  vein  arises  from  a  plexus  in  the  temporal  fosea, 
pierces  the  fascia  near  the  zygoma,  and  joins  the  aliove.     This 
receives  an  orbital  brunch  and  several  external  palpebral  veins. 

Describe  the  internal  maxillary  vein. 

Tlie  internal  maxillary  vein  arises  from  the  ipterj'goid  plexus 

runs  in  company  with  the  firet  part  of  the  arterj',  joining  the  ■ 

vein  behind  the  ramus  of  the  jaw. 

The  pterygoid  plexus  corre8|ionds  to  the  second  and  third  parts  of 

internal  maxillary  artery.    It  cavers  both  pterygoid  nmatles,  and  roeei 

veins  corresponding  to  the  branches  of  the  art«iy— namely,  several  deep' 
temporal,  an  alveolar,  inferior  dental,  two  middle  meninareal,  superior 
palatine,  infraorbital,  and  spheno-palatine,  and  a  communicating  vein 
mim  the  inferior  ophthalmic.  The  blood  leaves  by  the  deej)  &JuiaI  and 
the  internal  maiillary  veins. 

Describe  the  posterior  auricular  and  occipital  veins. 

The  poaterior  aurioular_  vein  de.'weTids  over  the  mastoid  pro 
and  sIcriio-iiiaHti'id  and  ends  in  the  exiemal  juj^lar. 

The  occipital  veLnB,  two  or  three,  join  the  deep  cervical  vein. 

The  emissary  vein  in  the  mastoid  foramen  connects  the  lateral  s 
with  the  most  etiema!  of  the  oocipitol  veins. 

Describe  the  external  jngnlar  vein. 

It  is  formed  by  the  union  of  the  posterior  auricular  and  the  p._. 
division  of  the  temporo- maxillary  trunk.     It  descends  obliiiuely  a  . 
the  stemo-mastoid,  lying  between  the  platysma  and  fascia.     Above  tl 
_  clavicle  it  pierces  the  fescia  and  joins  the  subclavian  at  the  outer '     ' 
L  of  the  scalenus  antious ;  mmetimes  it  joins  the  internal  jugular. 
B  ceiveB  the  posterior  eztmial  jugular,  anterior  juffidar,  traim-er 
Uenl,  and  mprascapular  veins.     The  two  latter  correspond  U 
t  of  the  same  name. 

The  potlrrior  external  jugular  drains  the  occipital  and  posterior  a 
oal  regions. 

The  anterior  jugular  descends  along  the  front  of  the  neck  from  tl 
Bubmaxillaiy  region,  pierces  the  fascia  near  the  inner  end  of  the  olavii' 
and  Joins  the  external  jugular,  sometimes  the  subolavian.  This  vein  i . 
its  feilow  are  joined  by  a  cvossAitoiwAv  juBt  above  the  sto-Dum,  and  Ij 
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VEINS   OF   TIIK    HEAD    AND   NECK. 


Describe  the  internal  jngolar  vein. 

'Iliis  vein  coniiiierjc«s  iit  (lie  jiipulaT  foranen  just  belovr  the  junction  J 
iif  ihe  interior  peirosal  with  the  lutcral  einus.  and  desceiuls  with  the  in- 
ternal CBrotid,  Ilien  with  the  commoD  curotJd,  to  join  nt  a  right  angle 
with  the  Eiibclavian  vein  behind  the  clavicle,  thus  Ibnning  the  innomi- 
nate vein.  It  ia  placed  eKl«ma!  to  the  carotid  veeeels,  lying  in  the 
siune  sheath  with  each  in  turn, 

II  receives  the  fbllowing  tribuUries: 

The  eomntoii  fiicuit  (vide  anlta)  and  the  viiddte  thvroul.  i 

The  mipcn'i/r  Ihi/rm'd^  which  receive*  the  superior  tury^tgtal  and  crieo- 
thuTnid,  and  Bometimes  joins  the  common  ftwml.  . 

The  phaT}/ngfiil  trint.  These  form  a  plexus  on  Oic  outer  side  of  the 
phuynx,  from  which  several  veins  descend  to  join  the  internal  jugular 
or  common  liicial     Branches  pass  to  join  the  pteiy^id  plezua. 

The  li'uffunl  vriim,  including  the  niiiine,  dmtal  vem  of  the  tonffae,  end   j 
the  twite  armita  of  the  lingual  artery.  I 

(The  in/eriur  prtftital  niiiit  is  regarded  by  some  anatomists  as  the  fiist 
irihutary.) 

Describe  the  cerebral  veins. 

These  are  divided  into  two  sets,  the  superficial  and  the  deep. 

Superficial  veins :  the  gujxrior.  ten  to  twelve  on  each  side,  consist 
(if  the  iiiiterior,  middle,  and  posterior  veins  which  run  in  the  sulci,  and, 

S '(lining  with  brunches  from  the  mesial  asjieet  ofthe  hrain,  empty  into 
te  su|>erior  lon^tudinal  sinus.  The  iii/frior  consist  of  the  midole  cere- 
bral vein,  in  the  Sylvian  fissure,  which  joins  the  cavernous  sinns,  and  the 
great  anaiflomotie  vein,  in  the  pnateriur  branch  of  the  same  fissure,  com- 
municating witli  the  middle  meningeal  veins  and  joining  the  superior 
pctmsal  sinus. 

Deep  veins  ;  the^  finally  wiDverge  to  two  trunks,  the  wiiie  Oateni 
These  run  backward  in  the  velum  inCerposituni,  the  right  and  letl,  tying 
siilc  by  aide,  and  unite  into  the  tena  maifitn  Galenij  which  joins  the  i 
Hlraijcht  sinus.  Kach  vena  Gideoi  is  formed  by  the  union  of  the  chnmul  1 
vein  nnd  ihe  vena  airporit  itriittl,  and  is  joined  by  the  imslhir  and  other  ] 
smalt  veins,  while  the  vena  magna  receives  tributaries  from  the  ocdpital  \ 
lobes  of  each  side  and  ^m  the  upper  surface  of  the  cerebellum,  ^ 

Describe  the  cerebellar  veins. 

Tile  mijirrior  join  llic  str.iiL'lit  sinus  sad  the  vena  magnii  iiitenmtly, 
and  ihc  superior  pclTosal  and  lateral  sinuses  externally. 
^  _ The  inf'-riiir  enter  tile  inferior  nelro«il,  lateral,  imd  ow:\\i\\si  wiwisMh  1 
■Hbng  with  tinuich"*  mednlta  nnd  ixnis. 
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Describe  the  cranial  Binasea. 

(1)  Tlie  superior  longrltudlnal  smus  is  c«ntaineil  in  the  npptf~l 
border  of  the  fabt  cerebri,  and  eKtends  from  ihe  crieU  ^li  to  the  tor 
oiilar  Heruphili.  Its  section  is  triaReular,  and  its  cavity  ta  rroned  by 
severul  fibrous  bauds,  the  chordie  Wiliiaii,  aad  contains  some  Pacchio- 
nian  bodies.  It  grooves  the  trontAl,  parietal,  and  occipital  bones.  In 
front  a  small  vein  in  the  foramen  c»cum  connects  it  with  the  aasaJ  veins, 
and  through  the  parietal  foramen  it  communicates  with  the  veins  of  llie 
Bualp.  The  anperior  (xrebral  veins  open  into  the  siniis,  lookinij  forwuil 
contrary  to  the  direction  of  the  blood-current.  At  its  temiiiialion  it  en- 
larges and  becomes  continuous  with  the  right  (usually)  or  left  laieral 
sinus.  From  this  dilatation  (the  lorcular  Hcrophili)  a  eruas-braiicfa 
passes  to  join  the  alraight  sinu.-!. 

(2)  The  Inferior  longitudinal  sinuB,  in  the  lower  border  of  the 
fals  cerebri,  runs  back  to  join  the  straight  sinus. 

(3)  The  Btraight  ainus  continues  the  inferior  longitudinal  along  thu 
line  of  junction  of  the  fak  with  the  tentorium  backward,  and  joins  the 
lateral  sinus  opposite  to  that  in  which  the  superior  lonKitudinal  ends. 
It  receives  the  venn  magna  Cralcni,  some  superior  cerebellar  veins,  and  a 
cross-branch  Irom  the  torcukr  MerophilL  ^ 

(4)  The  lateral  sinuses  run  in  the  att4i(?hed  mar^n  of  the  ___ 
rium  tirum  the  internal  ocoipilul  protuberance  to  the  jugular  forant 
jirooving,  in  order,  the  occipital,  parietal,  mastoid  portion  of  t' 
porol,  and  the  occipital  a  second  liuic.     Each  sinus  receives  ll 
rior  petrosal  sinus  and  emissary  veins  from  the  mastoid  and  | 
uundykr  foramina,  as  well  as  some  cerebellar,  diploic,  i 
oerobrul  veins. 

(5)  The  oooipltal  sinua,  small,  sometimes  donble,  h  conliiined  | 
the  fall  cerebelli,  and  opeiis  into  the  lorcular  above  and  the  lateral  sini 
below  by  a  bninth  on  each  side  of  the  foramen  magnum  It  reoeiTL, 
some  cerebellar  veins  and  branches  from  the  posterior  spinal  veins.    ' 

(6)  The  OBvernouB  sinuses,  one  on  each  side  of  the  l>ody  of  tl* 
sphenoid,  run  from  the  sphenoidal  fiaeare  to  tbe  B|>eK  of  the'iMtmni 
portion  of  the  temporal,  receiving  the  ophthalmic  veins  in  fnmt  and 
joining  the  petrosal  Binuses  behind.  It  receives  the  sphcno-panel«l 
sinus,  some  mfcrior  cerebral  veins,  and  is  joined  with  the  opposits 
vessL'l  bv  the  circular  sinus.  " 

(7)  The  oiroular  sinus  consisW  of  the  anterior  and  posterior 
cavernous  sinuses,  which  join  at  each  end  the  cavernous  siuua.<s,  t 
surrounding  the  pituitary  body. 

(8)  The  BUDetior  petrosal  sinus  runs  from  the  cavcmoiis  si 
along  the  upper  bonier  of  the  |>clroiis  portion  of  the  l(:m|M>rBl.  to  a 
in  the  lateral  sinus  at  the  fossa  si>:moidutt.     It  receives  the  inferior  cr 
bral,  superior  icrebellar,  and  some  tympanic  veins. 

[S)  The  inferior  petroaal,  in  the  groove  between  the  basilar  jirooe*" 
peUoue  portion,  runs  tWa  the  <^nvcmnus  to  join  the  lateral  sinus  at 


ibejofnUr  fcpnunen.  oompletiii^  Oi«  internal  jiijruUrT«in.  (Sec  under 
latmvil  Jugitlar  Vein,)  Ii  receives  the  auditory Biiii  sowe  inferior  oepe- 
belloT  veins. 

(RJ)  The  tr&nsTerae  (basUar)  sinus  is  >  plcms  in  the  dnnt  mutflr 
over  the  basilar  process.  It  joins  tbo  anterior  spinal  veins  bvhvf  and 
the  two  inferior  petrueal  sintises  lalerallj. 

Describe  the  ophthjalmic  veins. 

The  superior  pasws  back  from  the  root  of  llio  nose  with  the  o|ih- 
Ihiiliiiie  arterj-  through  the  sphenoidal  fissure  In  tJie  rnTcnioiis  sintuu 
At  its  oriKin  it  eonnei'la  witli  the  angular  and  napranrhttal  veins,  and 
receiver  the  ethmai'ilaf,  muM-idar,  and  lachrymal,  vena  efittralii  retintr, 
aTUerior.  and  some  of  the  iwwtenbr  a'liary  veins. 

The  inferior  runs  back,  near  ttie  floor  of  the  orbit,  to  utx^n  into  the 
cavernous  sinus,  sometimes  joining  the  HUjierior.  It  arises  by  the  union 
of  uoiiie  miixcul'ir  and  jmiin-inr  ciliary  veins,  and  is  cxmnecled  wilti  ihu 
I'trrygiiid  ph-xm  by  a  braneh  tbroufih  the  sphenu<inuxiitary  Hssure. 

Describe  the  diploic  veins. 

They  run  between  the  tables  of  the  hIcuII  and  open  into  the  duml 
Binnaes  or  eitemally.  The  larger  consist,  on  each  Hide,  of  a  froiilaL 
through  an  apcrtnn!  in  the  sujiraorbitBl  notch,  joinine  lh«  sniiruorbilol 
vein  ;  an  occipital,  to  the  occipital  veins  or  (nrcular;  and  tu.i)  trmporal 
—the  anterior,  throu);h  an  aperture  in  the  gnal  win^  of  [hi;  Mphonoid 
to  join  a  deep  temporal  vein,  and  the  poeterior,  through  a  iurnuicn  in 
the  parietal  bone  to  the  lateral  Hinua. 

What  are  the  emisaur  veins? 
These  innal!  veina  cnnnect  the  emnial  ninnw^  with  the  veins  oulJiida 
*  the  prindpal ;    one 


1  tilt-  InnM     Thim  » 


by  means  of  foramina 

(n)  Through  nuitoid  fimiBMi,  fnm  lateral  nnna  (o  outermost  oudp- 
ital  vein. 

(V)  Thromgh  pntcrior  tMdjrkr  fanaaett,  from  kUnl  ainns  to  cervical 
venmsnleanK 

(jr)  Thfiwgh  r«mtal  fiiinua,  fim  nperinr  lonptodinal  lo  vein*  of 
acalp. 

id)  Tlmagh  a  fiMw  h  «is«nal  wopital  pntabennm  to  oariinul 

■ii.i. .  .1  ■■^j?? i!  .iT*"  "*      ""^  "•*■».  nw»  mtwntam  iam  to 
l^^nmi^anbd  iswaL  a  maiM  jltatm  fmm  ammm  dmm  to 
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I  VEINS  OP  THE  trPPER  EXTBEMTTY. 

r  Describe  the  superficial  veins. 

Thej  commcDce  Trom  a  plexus  oa  ibe  dotsum  of  (he  hand  mofltlf,  hal 
to  Bome  extent  from  the  palm.     They  comprise  ihe  follomne: 

Tlie  ulnar,  anterior  and  potUrior,  occupy  corrcspoDding  pueitious  nri 
the  inner  Bide  of  the  foreanu.  und  unite  above  in  the  common  uhiar. 

The  radial  vein  is  situuled  on  the  outer  aide,  and  the  median  asr 
ceiida  inesially,  receives  a  rf«p  mfiiinii  vein,  and  divides  at  tie  bend  »f 
the  elbow  into  the  median  basilic  and  median  cephalic. 

Tlie  median  basUio  joins  the  common  ulnar  to  form  the  hmik- 
The  bicipital  iascia  separates  it  from  the  brachial  artery. 

The  median  oepballo  crosses  the  external  cutaneous  nerre,  and 
joins  the  radial  to  form  the  cephalic 

The  baeiUo  runa  along  the  inner  side  of  the  biceps,  pierces  the  fas- 
cial and  is  continued  upward  into  the  axillary  vein. 

■  The  aepbalio  runs  alouK  the  outer  side  of  tlie  biceps,  then  between 
I  the  pectomliH  m^or  and  deltoid,  piercing  the  coeto-coracoid  membrane 

■  to  join  the  jiiillary  vein  bolow  the  clavicle. 

Describe  the  deep  veins. 

The  deep  veins  of  the  upper  extremity  are  the  vente  oomitee.  They 
run  one  on  each  side  of  its  artery  from  tne  dit-ital  to  the  brachial  arlories. 
The  vcHEG  uutnitea  of  the  latter  vessel,  at  the  lower  bonier  of  the  euli- 
scopularia  mu.scle,  empty  into  the  axillary  \-ein. 

The  axillary  vein  runs  internal  to  the  artciv,  and  receives  reins  cor- 
responding to  its  branches,  as  well  as  the  cephalic. 

The  Bubolavian  vein  la  the  continuation  upward  of  the  axillarv,  aixl 
runs,  at  a  lower  level  than  >ta  arterj-,  ftxim  which  it  is  separaicil  bv  the 
phrenic  nerve  and  scalenus  amicus,  to  the  inner  border  of  that  muscle,  lu 
join  the  int«ma]  jugulur,  forming  the  innominate.  U  recdvee  ibe  «- 
ternal  jugular,  and  occasionally  the  nntn-ior, 

VEINS  OF  THE  TRUNK. 
Describe  the  azygos  veins. 


t»etnd^^ 


The  right  or  vsna  azy^os  major  commences  by  the  right  at 

ing  litmoar  vein.  Ascending  to  the  thorax  ihrouBh  the  aortic  opening 
and  on  the  bodies  of  the  dorsal  verlebrse  to  the  fourth,  it  an^bes  otit 
the  root  of  the  right  lung  and  joins  the  superior  vena  cava  above  tba 
pericardium.  It  receives  the  right  mip.  intn-miUal  win  and  the  rcmaiii- 
m^  right  intereontal  veins  save  the  JirtI,  the  Irfi  axf/mit,  the  rufht  bro*- 
chuil,  and  some  cempJiagml,  posterior  maluati'nalt  aud  pericantwe  Teina, 
Below  it  comraunicHtes  with  the  common  iliao  by  means  of  the  aaoend- 
ingiumbar 

The  left  lower  (umall)  azyeoe  vein  commences  as  the  Irft  ._ 

/uirt/tar,  ami  iwccuds  ihron^V  tVe  \i;^  crsa  w4  along  the  apitie  to 


^ 


Flo.  i  — r»/bt»J«jr  S4I. 
7hf  Jam-^m^  niu. 


^  itIercoibtU  a 

Thel«fl',.  ._._ . 

the  eiqhlk.  incluEiTe,  and  jmm  the  hrge  a 

'itliiiiii  branches,  fffi  tirtmcAial  Tcin,  aM  «ib»m— itBiei  i 

left  ^iprrinr  intfraittitl. 

The  itttereotlal  r'uu  lie  above  ibe  alUtin.  Jhm  fiial  > 
inate  or  veil«bndi  tha  rert  join  tbc  ssjpM  Teine,  tit 
upper  aoittng  tofonn  Um  Hpenor  iBUmouL  Tti^  n 
frum  the  vertebne  and  the  adjawnt  moadta. 

The  firimchlat  rrim  Ktuni  part  of  the  Hood  bom  ike  h_ .__ 

ries.     The  right  joira  the  rena  aiygoa  maJDc :  ibe  left,  tbe  left  a 

Describe  the  ^n&l  Teaoni  cfstem. 

(a)  The  dorsal  spiaal  reiu,  frcn  ike  *kiii  u>d  mi 
plexus  orer  the  archee  of  the  *eft«fane.  with  a  tnediai 
aet  over  the  spinous  prooewes.    BnnetMs  paas  to  ibe  ii 
and  vertebral  veins. 

(b)  The  Tense  bans  Tert«br»  run  in  canak  in  the  bodin  of 

vertebne,  and  enienre  by  a  sin^tle  or  donble  orificr  into  the  wpiial  canal 
to  joio  the  iraiusverse  branch  which  connects  ibe  anterior  kinghndind 
Vfflns. 

(c)  The  anterior  lonsitudinal  sidnal  rcitu  itre  two  plesifoiB 
I  tliinks,  one  on  tach  side  of  the  T-'-steri'ir  couitiiud  ligament  tliroughout 
I  Hfl  whole  leneih.  They  are  Hi]at«<l  opixmlc  ihe  bodieo.  and  joiiK<d  hf 
[    btmnchca  Wncach  the  litnuneaL     AUive  ihey  eoDuminicatr  with  lh« 

baslsr  Hniui.     Bmnches  alsii  pass  out  ■(  ihe  foramiDa  <m  mA  Mde, 

{d)  The  posterior  lonKitudiiial  spinal  Tcins,  one  on  ea(;h  ai<Iei 
run  between  the  dura  and  the  posteriur  wall  of  the  spinal  caDal.  Ormh- 
brsDches  I'oiii  ihem.  and  they  comuiunicate  with  the  occipital  einns  aail 
the  dorsal  spinal  vein^.  and  with  the  anterior  lunKitiidiiial  by  bruxdiet 
ihrouph  the  same  intervertebral  notches. 

(t)  The  veins  oT  the  cord  run  tortuotnJy  in  the  pia  tualer.  una 
Isrger  vein  along  the  anterior  fissure.  They  join  into  severvl  trunlo' 
above,  whieh  empty  into  the  I'crebellar  veins  or   the  infcri'T  pclrowd 

Describe  the  Inferior  Tena  caT&. 

This  tsr^c  trunk  arises  at  the  Gflh  lumbar,  by  ihe  union  of  the  tw« 
common  iliaes.  It  SKoends  lo  the  richt  of  the  aorta,  grooves  the  poetfr 
rior  border  of  the  liver,  pieroea  [be  diaphragm,  is  eneluxed  by  the  aeroui 
U)'cr  of  the  perieardiuin,  and  empties  into  the  njcht  auricle.  The  Kn- 
stachian  valre  gnards  its  orifice.  It  receives  the  h>llowinK  tributarice : 
~  (a)  The  Imnbar,  ciinvMioiiiling  to  the  arteries.  Kaeh  arises  h\  Khu. 
'        "  ■  r  brancli  from  the  Bbilti\n;na\  tt^  Mi\  --^  - 
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frum  the  dorsal  plexus,  muscles,  and  spinal  canaL  Thcj  ruQ  inwud  ] 
beneath  the  psoas  muscles,  and  on  the  left  side  behind  the  aorta.  sinl 
open  iDlo  the  back  of  the  inferior  vetia  cava.  Above  and  below,  cros^ 
branches  tmite  these  veins,  forming  the  lacaiding  lumbar,  which  is  onn- 
linued  up  into  the  azygos  vein.  This  last  also  connects  together  the  ilio- 
lumbar, kteral  ttacral,  and  common  iliacs. 

{b)  The  apermatio  forms  within  the  spermatic  cord  a  plexus,  the 
spermatic  or  pampiniform,  which  runs  with  the  spermalio  ait«ry  ihroush 
the  inguinal  cauid,  ending  in  several  vessels  uniting  into  a  single  trunk 
This  vein,  the  spermatic,  ascends  ou  the  psoas  behind  the  periluueuui, 
and  joins  the  vena  cava  on  the  right,  the  renal  vein  on  the  Icfl  aide. 

In  the  female  its  analogue,  the  ovarian  vein,  forms  the  pampinifonu 
plexus  in  the  broad  ligament  and  runs  with  the  artery. 

(c)  The  renal  veins  run  Irom  the  hilus  of  the  kidney,  in  &ont  of  the 
arteries,  to  Join  the  vena  cava  at  a  right  angle.  The  left  is  longer  and 
crosses  the  aorta.  This  vein  receives  some  small  suprarenal  branches 
and  also  the  spermatic  and  suprarenal  veins. 

(if  I  The  Buprarenal  run  from  the  suprarenal  bodies  to  the  vena  c»v« 
on  the  right,  the  renal  on  the  lefl  side. 

(e)  Tbe  Inferior  pbrenic,  two  on  each  side,  run  with  their  arteries. 
The  left  pair  often  joins  the  suprarenal  vein. 

(/)  The  hepatic  veins,  two  or  three,  join  the  vena  cava  at  the 
groove  in  the  liver  through  which  the  latter  passes.  SevenJ  flniall«r 
veins  empty  separatelj-.  They  return  the  blood  from  the  liver  brought 
Jiy  the  portal  vein  and  the  hepatic  artery. 

Describe  the  common  ili&c  veins. 

Formed  by  the  junction  of  the  external  and  internal  iliacs,  they  run 
from  the  base  of  tlie  saiTum  to  the  upper  part  of  the  fifth  Inmbar  ver- 
tebra, and  unite  to  form  the  inferior  vena  cava.  Tlie  right  is  the  charter, 
and  is  at  first  behind,  later  to  the  right,  of  its  artery,  while  the  left  is 
internal  to  its  own  artery,  then  behind  the  right  iliac  arter;-.  The  cum- 
mon  iliacs  receive  the  following  tributaries : 

The  llio-lumbar,  from  Irnck  of  the  abdomen,  muscles,  and  spinal 
canal,  runs  beneath  the  psoas  to  the  lower  part  of  the  common  tliac.  It 
communicates  with  branches  of  the  lumbar  above,  lateral  sacral  bektw. 

'I'he  two  middle  aaoral,  one  on  each  side  of  the  artery,  anastomose 
with  llie  lateral  sacral  and  liemorrhoidnl  veins,  and  unite  into  a  angle  > 
vessel  wliieh  joins  the  left  common  iliac  vein. 

VEINS  OF  LOWER  BXTRBMITT. 
Describe  the  superficial  veins. 

On  the  dorsimi  of  the  foot  is  a  plfsus  which  receives  the  digital  veins,  J 
and  forms  an  arch  Ironi  which  emerge  the  interiiiLl  or  lone  and  the  (• 
t4>rital  or  slitTi  saphenotiB  veins. 

Tbe  long  saphenov^,  Vioui  \W  u«wv  v^ri  of  the  yWxus,  miia  iu  J 
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■Ml    iiiiw  il  I  III  J  At  ^fc  «>>^  ^  Hm^  iiw  »  ■' 
dw  fa^S<«iM.  «J  »»«»  flMfanl  ifaMw  ana  ««i- 


_^  abort  MpliMOM  WM  mmmA  fa 
exustml  la  tbe  Mado  .IciSa.  «iiA  Ac  c . . 

S 'eras  tlte  deep  &KB  ia  At  affani  «av  to  j«a  Ac  naCial  im. 

deep  Teins  aad  jht  img  a|Aaaa^ 

Describe  tha  4aap  i^w. 

Tlie  deep  Twat  we  Ae  w^  u  mjW  af  tfce  a 
tibial  vetiw  iwore  tk  jiiaoial.  mi  jam 
fum  ilie  popUteBl.    7b  nwl  On  a 
ibe  ■n«ry.  fnm  tke  iaas  la  tk  gaKs  aA  . 
the  aildocUir  opanag.     Il  nccfics  Aea<aaaf  a 
rtsnoadiQe  to  uie  aitend  IimiIiiii 

Tlie  remand  vein  ataoaiMMa  tke  MtEiT,ndb 
iliac  at  Punput's  lif»MHH  II  it  tt  fiat  oauide,  them  Maad,  and  at 
its  lenuinatioo  iatmal  to.  tbe  vtciT.  It  iwdiw.  ia  itt  knrer  pait, 
veins  coneHpoodiag  to  tbelnacbo  «if  tk  laiieifcia]  ftnonl  Mteir; 
tlie  hag  taphnton,  and  lite  pn^mmia  t».  Tke  hlla-  is  fvKcd  1)7 
the  anion  of  the  twiNP  coau'tn  ^  tha  ofcute  of  tbe  pn^km/n  aiten. 

The  extamal  lUao  naa  to  jeia  tbe  ialeiBal  iliao  near  the  lombo- 
ncnd  aiticnlatiaD,  baa;  at  fint  latemal  la,  later  behind.  tb«  taxerf.  li 
receives  the  deep  eiremw^lfx  3iae.  tbe  itfjt  tpiffitttne,  uxl  ■  ptihie  vein. 

TBIMB  OF  THE  FSLVIS. 

Deacribe  the  internal  IHac  Trin.  ■ 

It  u'cuni panics  ihe  ajter;-.  lyin^  behind  and  f>  its  inner  side,  to  join  j 

flic  external  ai  the  bsae  of  tbe  mcniiD.  fonuine  the  cumtnon  illac^     Ila  J 

iribuUrio*  ciTTUspohil  to  the  branches  of  the  arlcn*  in  «  (fcncial  way.  | 

'I'hiiH,  il  Rt-eivea  the  following :  ] 

Tlie  }ilulml.  tciafic.  and  the  iJ/t«rafor ;  the  hitmil  »Hrrnl.  which  fitfta  | 

II  plfxiis  on  the  Baenim  and  ojien  into  the  ioif  nml  iliac  nt  ncvonl  pwnt* :  I 

(lie  iitlfninl  pmlie,  nhich  reeeivea  branches  orrc»iMin<liii)r  In  ihp  ptnnnu  I 

biuni'hea  of  <he  artciy  and  comincnccs  as  ihc  rna  «/  ihe  (ivp*"  anrr-  I 

The  ilwil  ttiH  i/  Ih*  pmit.  at  first  two  veins,  these  uniting  into  one,  I 
which  nins  Imck  between  the  two  doraal  arteries  in  a  median  Kraovo,  1 
paaiies  below  the  gubpubio  litntment.  and  divides  into  two  vnins.  ]t^ia<  I 
each  side  of  the  urasutic  ^Icxuh,  and  eiu-li  divLiion  (MUH\ktH\v»A\xt%'«wM 
the  olitnrator  and  pudic  reJiu  uf  eath  aide.  ^^^^ 
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The  Tisoerel  veins  are  kreer  thim  the  arteries,  aod  commiiDw&U  &ed; 
trith  one  another,  so  a«  to  form  a  series  of  plesusea,  as  follows: 

The  peottatic  jj^xbu,  i^oiitiDUous  above  with  vhe  vcsieal  plexus,  is 
formed  D^  the  doisal  vein  of  the  penia  and  branches  from  the  piMsUcc 
and  its  vicinity.  It  communicates  with  the  radides  of  the  nnJic  vein. 
This  plexus  has  its  analojtne  in  the  female  around  the  un-'lhm,  which 
receives  the  Jtmnl  irin  of  tlir  dllom. 

The  viviail  plp.iia  extends  over  the  body  and  base  of  the  bladder,  and 
nonjmunicatesi  with  the  prostatic  and  hemuirhoida]  plexuses ;  vaginal  in 
female. 

The  hemorrkoklid  ptextu,  in  the  wall  of  the  lower  rectum,  beneath 
the  mnoous  coat,  sends  out  tupenor,  mitUlle,  and  inferior  hcmorrhoilal 
veins,  which  follow  the  corresponding  arteries,  and  commnniealea  freely 
with  the  other  plexuses. 

The  vaginal  ptKcu*  surrounds  the  lower  port  of  the  vagina,  and  con- 
I  municatea  with  the  vesical  and  heiniirrhoiJal  plexuses,  and  the  utrrine 
I  plfxiu  empties  inUi  the  ovarian  vein. 

"  THE  PORTAL  SYSTEM. 

Describe  the  portal  Bystem  of  veins. 

The  portal  vein,  'i  inches  Iodk,  arises  from  the  union  of  the  splenic 
and  superior  mesenteric  veins  behind  the  head  of  the  paucreas,  and  is- 
cends  behind  the  duodenum  and  between  the  layers  of  ihe  leaser  omen- 
tum. Here  it  runs  behind  hepatic  artery  and  bile-ducL  Accompuiied 
by  the  hepatic  plexus  of  nerves  and  lymphatics,  all  enclosed  in  Qlumn'E 
capsule,  it  then  enters  the  tranavei«e  nssure,  forming  near  the  rixlil 
end  the  "sinus,"  and  divides  into:  a  right  branch,  to  the  rieht  lote,- 
which  ili.stribiiles  branches  entering  the  hepatic  substance  with  benir^ 
arterial  branches  and  ducts ;  and  a  Ir/i  branch  distributed  like  (he  nfiL 
To  it  are  joined  the  obliterated  umbilical  vein  and  the  ductus  vem>sa& 

The  vena  portse  receives  the  followine  tributaries: 

The  superior  mesenterfo,  corresponding  to  the  artery  of  the 

name,  receiving'  also  the  i^uhl  goMro-rpijJoie  vein,  besides  branches  U-| 
coninanying  those  of  the  artery.     It  joins  the  splenic  vein. 

The  splenic  arises  bj-  five  or  six  Tessels  uniting  after  leaving 
hilns,  and  runs  to  the  right  below  the  artery,  joining  the  above  at  _, 
right  angle  to  form  the  vena  portiE.  It  receives  the  ivtxi  lirevia.  lifi] 
gatlTo-qiiploic,  and  iHnwivitlir  braiieJin,  and  sometimes  the  infcr^ 
mesenterie  vein. 

The  inferior  meBsnterio  vein  corresponds  in  branches  and  course 
to  the  artery,  and  cuipties  info  the  angle  of  junction  of  the  two  pre- 

The  pyloric  runs  with  the  pyloric  branch  of  the  hepatic  artery,  and 
joins  the  vena  portie :  also  the  vena  coronarta  Tentrioull,  running 
with  the  gaalnc  artery  and  receiving  (esophageal  btanohes.  ji '      "' 
icfia  purt^e  above  iHe  formtt. 


I'&m 


THE  ABSORBEKT  SVKTEII, 


THE  ABSORBENT  SYSTEM. 
The  abeorbent  efSlem  consists  of  vessels  reeemblinE  tbin-waDed  TetM, 
the  l;/mphnttei,  interrupted  at  mtervak  by  the  tipitpliatic  gland*.  The 
lyuiphatira  of  the  alimentary  *^nal  are  <^lc<i  Uteiralt.  AH  these  ves- 
nels  converge  to  two  principal  trunks,  the  thoracic  duct  and  the  right 
li/niphiilic  find,  which   open  into  the  lar^e  veins  at  the  root  of  tlie 


Describe  the  thoiacic  dnct  and  right  Irmpbatic  duct. 

The  liinner  bci:ins  by  a  dilatation,  the  riceplactiium  chyli,  at  iheaeeond 
lumbar  vertfbra.  where  the  Ueteals  and  kiWer  tymphaticH  anite.     It  ia 

E laced  behind  or  to  the  ri^ht  side  of  the  aorta  at  iia  origin,  and  ascends 
etwecn  it  nud  the  right  en»  to  the  (borax,  lying  on  the  fnint  of  the 
dorsal  verlebne,  between  the  aorta  and  vena  azygoe  major.  It  then 
mna  apward  toward  the  lel\.  behind  the  arch  of  the  aorta  (at  the  fointfa 
dorsa]  v. !,  then  between  the  ro^ophagus  and  left  i<abcUvian  artery,  aod 
at  the  Rcveijth  cervical  vertebra  it  arches  over  ibe  plenra  Ut  join  the 
angle  of  union  between  the  left  gubckvian  and  internal  jugular  veino. 
It  receives  the  absorbents  from  the  whole  bcly  exocpting  thoee  of  ti>e 
riubt  upper  limb  and  right  half  of  the  head,  neck,  chi^,  heart,  part 
of  the  upper  snrTocc  of  the  liver  and  right  lung. 

llie  r^ht  lymphatio  duct  collerts  the  lymph  from  the  parts  jiut 
mentioned  above.  It  is  only  \  an  inch  or  lefB  in  length,  and  rropties  oo 
(he  ri^ht  side,  at  a  point  onrr^spondin;  to  that  where  tbe  thoracic  dnct 
riuptiea  on  the  left  aide. 

Deacribe  the  l7inpliati(»  and  Irmphatie  ^jandB  of  the  lawta  Utah. 

The  Ijlnjihalics  are  iirranaed  in  a  mperfiditl  ami  a  deep  set.  The  for- 
mer open.  Ill  Bcncral,  iiit"  '^~ '—''  ~ —  '    '    '-^     ■'-'         •- 

the  li'■r^•  iiiifiiiniil  vlandi 

(Miurae  of  (he  long  eaphe 

vcsbcIh,  and  in  the  leg  enter  the  pttjJitrfil  rjt 

diicliir  region  some  enter  the  internal  iliac  glands. 

Tlie  i^npcriicial  lirmphalies  of  the  lower  part  of  the  trunk  also  join 
the  Buiicrlieial  in^inal  glandx.  The  superficial  lymphatics  of  the  ponis 
enter  llie  superior  set  of  superficid  incumal  glands :  tbe  deep  run  under 
(he  pubic  arch  to  join  the  internal  iliac  glands.  The  Buperficial  lym- 
phatics of  the  scrotum  join  the  superficial  inguinal  glands.  In  (he 
fem^e  external  genitalia  a  similar  disposition  obtains. 

TTio  nipfrjirinl  infpiiiinl'/IandK.  eight  or  ten,  cimsist  of  a  iwpm'or  or 
oblique  set  in  the  line  of  Poupart's  ligament,  and  an  iiifrrifir  or  vertied 
set  lying  around  the  upper  part  of  the  saphenous  vein.  HfTerent  vewels 
join  the  deep  inguinal  anil  external  iliac  glands. 

The  four  or  five  popUl'-nl  planriw  surround  the  vessels,  and  receive  '"— 
deep  and  some  superficial  !il«'irhfnl«  ff  the  \i?£. 
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iperfidiit  tn/piinrtl  glanda ;  the  latter  Into 
The  superficial  follow,  in  a  general  wav,  the 
M  vein  ;  the  deep  aecnmpany  the  deep  blood- 
"'  ''■    '  fjioailn ;  in  the  gluteal  and  ad- 
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LYMPHATICS. 


ThciUtp  inffmua!  ffl'iiiJs  lb  uniund  ihc  fcitioml  vessel?; 
crura!  ring  is  coni>tanl. 


They  include  ihe  following: 
I       Six  or  more  ejlernitl  iliac  ginnds  surround  these  vessels. 
■      Nomeroua  internal  iliac  glauds,  and  saenil  glands  on  the  face  of  the 
K  B&cram. 

r     The  lymphatics  of  the  Uaddfr  enter  the  internal  iliac  glande  with  the 
proitatic  hranchea. 

The  lymphatics  of  the  ulfrim,  with  those  of  the  voffina,  to  the  intenuU 
iliao  glands. 
The  lymphatics  of  the  rectum  enter  the  sacml  glsods. 
The  lumbar  glands  comprise  a  middle  and  two  lateral  groups.  The 
former  lie  around  the  aorta  and  vena  cava,  the  latter  beneath  tne  psoia 
Most  of  the  efferent  vessels  join  to  form,  on  each  side,  the  himhar  Igm- 
pkatie  trunk,  which  runs  into  beginning  of  ihomoic  duet 

The  Ijinphattcs  of  the  kidn^,  deep  and  superficial,  join  the  middle 
lumbar  set  after  receiving  the  suprarenal  lymphatics  and  some  from  the 

The  lymphatics  from  the  (esfic/en,  superficial  and  deep,  through  the 
ineuin&l  canal,  in  the  cord,  to  join  the  lumbar  glands. 

The  ifosp  fj/nipkalies  of  the  abdnminid  tcall  receive  others  firom  tlia 
spinal  canal  and  muscles,  and  join  the  lateral  Inmbar  glands.  At  tha 
upper  part  they  enter  the  st«mal  glands. 

About  one  hundred  and  fifl.v  menailrnc  glands  lie  between  the  layen 
of  the  mesenter]'  in  the  arterial  arches  and  around  the  superior  mesen- 
teric Bitery. 

The  hicteais  form  one  pleiua  beneath  the  mncoiis  membrane  and  one 
in  the  muscular  coat,  and  leave  the  intestine  nt  the  attachment  of  the 
mesentery  to  ent«r  the  mesenteric  elands,  and,  emerging,  join  the  effercat 
vessels  Irom  the  cceliac  glands  and  form  a  single  trunk.  This  iDl«sltii*l 
lymphatic  trunk  joins  the  thoracic  duct> 

Sixteen  to  twenty  etrfiac  glands,  around  the  cceliao  axis  and  a^ncpnt 
aorta,  receive  the  lymphatics  from  the  stomach,  spleen,  pancreaa,  and  a  ^ 
laree  part  of  the  liver. 

The  lymphatics  of  the  ttomach  traverse  the  gastric  glands 
greater  and  lesser  cun'stiirc  and  join  the  coeliao  glands.      Fmm  tkk^ 
lefl  end  they  join  the  splenic  lymphatics. 

Tlie  lymphatics  of  the  gplern,  superficial  and  deep,  enter  the  cteuK 
glands  after  receiving  the  pancreatic  vessels. 

The  lymphatics  of  the  lirer  are  superficial  and  deep.    The  superficial 
on  the  upper  surface  are  arrnnged  in  fom-  groups:  (1)  The  mesial,  from 
I'  both  lobes,  run  through  the  diaphragm  In  the  anterior  mediasdnal  a!     ' 
hl(S}  the  lateral  of  each  lobe loth«  ccelisc  glands ;  (3)  the  posterior,  tl 
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the  diaphragm  to  the  glands  around  the  inferior  vena  cava ;  (4)  an  an 
tenor  group  joins  those  on  the  inferior  surface. 

The  auperfidal  lymphatiea  on  the  lower  surface  nin  to  the  tranHvera* 
fiBBore,  for  the  most  part,  to  join  with  tlie  deep  lymphatics.  Some  joia 
thegastric  lyniphaUca 

The  deep  hepatic  Ijinphatioa  aoeoiupany  the  portal  and  hepatio  veina. 
The  former  join  the  other  vessels  Irom  ihc  under  surface  at  the  transvem 
fisHiire,  and  traverse  some  small  hepatie  glands  to  join  the  coeliac  glands.. 
Those  accompanying  the  hepatic  reins  Ibrm  five  or  m  trunks  piennng 
ilhe  diapbrugm,  and  join  the  glands  around  the  vena  cava. 

DoBcribe  tbe  lymphatic  ayetem  of  the  thorax. 

to  ten  iiiln-nat  maiiiitiar!/  >iT  s{>^rna.\  fflmiifn  a-hjifc  the  course  of  the 
ressels. 

Along  the  line  of  the  heads  of  the  ribs,  on  each  side  of  (he  spine,  u« 
the  intcrcottaJ  glanda.  They  send  vessels  to  both  the  thoraciu  and  riglit 
lymphatic  ducts. 

Severnl  aaltrior  mediaslinal  glands  lie  between  the  sternum  and  tl 
pericardium. 

Eight  or  ten  miperior  miyliasfiniil  or  cardiai;  around  the  great  veaad 
receive  the  lymphatics  of  the  heart  and  thymus  glanil. 

NuraeroiiE  hrniuAial  glands,  between  the  bronchi  and  along  thni 
primary  divisions,  receive  tlic  lymphatics  of  the  lung.  They  deepen 
"1  color  as  age  advances. 

Ten  or  twelve  pMrerwr  nifdiatlinal,  along  tlie  oesophagus  and  aorta. 

The  drrp  Ij/nijjhalict  of  the  chent-Toall  are  an  antenor  set,  in  the  iotw* 
OOBtal  spaces,  joining  the  internal  mammarj'  glands,  and  a  posterior  or  > 
intercostal  set,  along  with  the  intercostal  vessels,  joining  the  intercostal 
i-lJands. 

The  cardiac  Ij/mphatta  run  toward  the  base  of  the  he-art,  and  form  a 
trunk  on  each  ude.  Of  these,  the  right  enters  a  gland  above  the  aortic 
■Tch ;  the  left,  the  glands  behind  that  vessel. 

The  piifmoiiiiry  l/fmp/uitici!,  superficial  and  deep,  end  in  the  bronchial  m 
gknds.  I 

Tlie  irmphngeal  l/^phatlct  form  a  plesus  between  the  muscular  and  1 
mncuns  coats  and  join  the  puslerior  niedinsiinal  plands. 

The  thipnic  himphalic*  enter  the  superior  mediastinal  glands. 

Dexribfl  the  IrmphaticB  of  the  upper  limb. 

They  consist  of  a  superficial  and  s  deep  set,  both  converging 
axillary  glands.     The  former  have  a  somewhat  similar  diatribi 
that  of  t)io  veins,  miuie  entering  the  inlraclavicular  ([lands;  the  latter 
conrapond  to  the  deep  blood-vessels,  communicate  with  the  superficial 
lymphatics  near  the  wrlsl,  traverse  the  glands  around  the  brachial  aim|,a 
near  the  elbow,  and  end  in  the  axillarj'. 
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LYMPHATICS. 


Describe  tlie  azillarr  glands. 

They  are  len  to  twelve  in  number,  and  lie  mostly  along  the  a 
vessels,  but  Bome,  the  pectoral,  subscapular,  a,ad  iiifradavtcidnr.  < 
the  positions  indicated  b;  their  names.  The  efferent  vesaels  from  an 
these  glands  run  along  the  subclaviun  vein,  and  may  unile  into  a  sin^ 
axillary  lymphatic  trunk.  They  finally  reach  tbc  thoracic  or  right  lym- 
phatic; duct  reajicctively,  or  thev  may  enter  the  subclavian  vein  directly. 

The  taperficuil  lymphuticM  of  ihe  chenl  drain  the  lymph  From  the  pec- 
toral muscles,  skin,  and  mamma,  and  together  with  some  supcrfidalab- 
dominal  lymphatics,  enter  the  asilkry  (tlands.     Those  from  the  bndt 
converge  from  all  parts  to  reach  the  axJIary  glandti. 
Describe  tbe  absorbent  system  of  the  head  and  neck. 

One  or  more  siilmccipilnl  glands  on  the  oomplexuE  send  bntnuhes  to 
the  cervical  glands. 

Several  mattoid  glands  over  the  insertion  of  the  stemo-maatoid. 

Some  parotid  glands,  beneath  the  parotid  fascia  and  imbedded  in  the 
gland,  receive  superficial  temporal  lymphatics,  and  send  branches  to  the 
submaxillary  and  superficial  cervical  glands. 

The  internal  ntaxtflm-^  glands,  deep  beneath  the  ramus  of  the  iaw, 
around  the  artery  and  side  of  the  pharj'nx,  with  branches  to  the  deep 
cervical  glands. 

Eight  or  ten  xjibmaxiUary  glands  beneath  the  base  of  the  jaw  drvin 
the  lymph  from  the  floor  of  the  mouth  and  the  salivary  glands  ond  from 
the  parotid  lymphatio  dands.  The  efferent  vessels  join  the  superfidal 
and  deep  cerviraJ  glands. 

The  miperfidal  cervicil  glands,  four  to  six,  along  the  external  jugular 
beneath  the  pUtysma,  rcceii-e  the  auricular  lymphatics,  efferent  tronks 
from  the  suboooipital,  mastoid,  and  some  from  the  parotid  and  submaxit- 
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lory  glands.    The  efferent  vessels  enter  the  inferior  deep  cervical  glanda 
The  deep  cermcil,  twen^  to  thirty,  consist  of  an  upper  and  a  lower 
The  lormer  run  along  the  internal  jugular  vein ;  the  latter  aroand 


the  lower  part  of  the  vein  and  into  the  supraclavicular  fossa,  and  join 
the  superior  mediastinal  and  axillary  glands :  they  receive  afferent  trunks 
from  all  the  other  cervical  glands  and  the  lympnatice  of  the  lower  p«ut 
of  the  neck,  and  send  out  branches  which  unite  into  ajiiffidar  Ifftnphnlie 
trunk.  This  trunk  then  joins  the  thoracic  or  right  lymphatic  dnct,  or  _ 
m^  open  into  a  large  vein.  J 

The  !i/mphatic*  ot  the  Kttlp  join  the  suboocipilal,  mastoid,  and  parotid     ^M 
glands.  ^M 

The  Ij/mphaticx  of  the/ace  follow  the  course  of  the  facial  vein  to  the      ■ 
submastllarycrlands,  but  there  are  others  externally  which  join  the  parot- 
id glands.     The  deq>  lymphatics  from  the  or?ji>,  n/uil  cavil)/,  palatt, 
and  cheek  join  the  internal  maxillary  elands. 

The  cranial  Ij/mphatia  form  a  network  in  the  pia  mater,  and  run  along 
Cbe  internal  carotid,  vertebral,  and  internal  Jugular  veins  to  the  deep  ^M 
t  tMTi'cal  ^londa.  ^H 
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net*  tW  ivn  tati  fit. 


rl)  sf^nntrs  h  frna  ibe  [^a  mattr.     Tlii?  sfMV.  bv  iB«ai0  of  tbr 
ten  of  MajeodiF-  it  fonQDooa^  v^ih  the  ravnr  of  th^  TieBokk^  of 
ibebfain. 

WwcTfbB  tho  i^BMer. 

Tb«  pia  maUT  is  doMl.v  coonected  lo  the  coid.  umI  aoxk  a  )«>lon^ 
tioD  down  into  (lie  anierior.  and  a  veiv  delkaie  piumss  into  the  posienor 
mediao  fiwore.  It  ensheatlies  the  Epiiud  i>er%'««.  and  ends  h(4ow  in  tiM 
Qnm  terminale,  whkh  joins  tlie  dun  at  the  upper  limit  of  the  »cnl 
canal 

Alone  the  anterior  median  Biirl«ce  of  the  pia  runs  a  prominenl  6bnitM 
huMl,  (he  linta  mimdmi,  and  betweet)  the  two  nene-ntois  nn  rach  nde 
is  a  serrated  band,  the  h'gamrntvm  iitnlic«hhim,  the  points  of  (he  icm- 
tions,  about  twenty  on  each  side,  being  attached  to  tbc  dura  between  the 
paiis  of  oerve-rooia 
DMoflM  a«  ipiiiml  cord. 

It  is  about  18  inchee  Ion;,  weighs  an  ounoe  and  ^ 
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about  the  upper  twn-Lliinls  of  the  spinal  uknal —  viis.  from  the  ToiaioaV 
in&guum  to  the  upper  bor'ler  of  the  fiecond  lumbar  vertebra.  It  eiuls  ttt  4 
a  narron  curd  of  gray  mailer  which  rune  in  the  midst  of  the  filun)  ter-  ^ 
minale. 

What  enlargements  are  found  in  tlie  Bpinal  cord? 

Tlie  tiiinal  cord  prt'seuta  two  eiJiirgemeuta— an  upper  or  eeri-ical.  e; 
tending  iroin  tht  third  cervical  to  the  first  or  second  ilureol  vertebra,  »oA 
a  lower  <ir  hiiubar.  from  the  tenth  dorsal  to  about  the  first  lumbar, 
Tliese  I'nlari^einents  tiirreaiKind  to  the  origin  of  the  nerves  which  supply 
the  upper  ami  lower  cxtrcmilies  respective!}'.  The  surface  of  the  oori 
presents  several  jmm-es,  which  will  now  be  desaribed. 

f  What  are  the  fiaaureB  of  the  cord  7 

The  antfrim-  viali'in  Bssure  extends  through  about  i 

Uiicknesa  of  the  cord,  as  far  —  '■■"   — — '•- ■-' 

luns  a  fold  of  the  pia. 

The  poiterior  mcditin  Gssure  extends  about  lialfwaj-  through  its  «ib- 
jtance  to  reach  the  posterior  or  gray  comniissore.     It  is  luit  a  real  fiasnic, 
rl>eing  filled  up  by  connective  tassue. 

r  The  untero'luteral  Gssure  is  merely  the  line  of  ori^n  of  the  onlerio 
I  -nerve-roola,  while  the  posterolateral  is  in  reality  a  groove,  and  runs  tdoi^ 
*  the  hne  of  origin  of  the  posterior  nerve-root«. 

Lastly,  9.  slight  groove  marks  off  the  potleriw  mfdiiii  aJiimit  on  eitlio 
side  of  the  posterior  median  fissure. 

How  are  the  coltunns  of  the  cord  formed  ? 

These  fissures  divide  the  cord  into  four  colunine  on  each  side. 

The  anterior  column,  between  the  anterior  median  and  ant«ro-hitenl 
fissures,  is  contiimed  above  into  the  pvraraid  of  the  medulla.  Tlie  Im- 
em^^  between  the  antcro-  and  poatero-latcral  fiasurea,  runs  up  to  bcx-ouie 
apparentJy  the  lateral  column  or  trart  of  the  medulla.  The  pontrrior 
column,  between  the  postero-lat^ral  and  posterior  median  fissures,  be- 
comes divided,  by  the  slieht  groove  above  mentioned,  into  the  jxuftrior 
lateral  and  poftrrlar  mediaa  columns.  In  the  medulla  the  former  be- 
OOmoB  tlie  funiculus  euneatus,  the  latter  the  funiculus  gracilis. 

What  is  the  structure  of  the  cord  7 

Tlic  spinal  cord  is  composed  of  white  matter  cstemally  and  of  g 

matter  within.     Tlie  latter  presents  on  section  the  appearoiiee  of  t 

crescents,  the  horns  looking  outward,  united  across  the  median  line  i^M 
the  gray  commisHurc.  which  is  placed  nearer  bt  the  apiocs  of  the  anieriorl 
dian  to  those  of  the  posterior  eomua.  The  posterior  cornoa  are  Imib] 
and  narrower  than  the  anterior,  and  extend  almost  to  llie  surface  of  tblill 
oord  at  the  postero-latemi  fissure,  where  they  give  off  the  posterior  net 
TOotH.     The  anterior  are  Uvoft  and  do  not  reach  the  surfniv ;  "' 
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anteriur  nxite  pierce  tbe  nhilc  matter  and  emerge  at  the  antfirD-lateml  I 
liHSDrc.  The  gray  coDimiBsiire  is  separalcd  from  the  anterior  median  M 
fissure  by  the  anierior  while  eonimisBure,  hut  the  posterior  luediun  fis-  ■ 
sure  quite  reaches  it.  fl 

Throughout  the  whole  length  of  the  cord  in  the  pray  matter  runs  %  I 
smiJl  Motrai  canal  which  opens  above  into  the  t'ourtli  ventricle  and  en-  ■ 
larees  below,  at  its  tcmiitiation.     It  is  lined  by  cyliiidriml  epithelium.       ■ 

The  white  matter  is  comixwed  of  medullateii  nervp-fibres  of  varying  I 
calibre,  held  together  by  a  delicate  reticular  connective  rissue,  the  neur-  I 
offlia,  oontaininK  numerous  neuroglia-cells.  This  neuroglia  Bends  in  I 
septa,  along  with  which  \msa  processes  of  pia  mater,  thus  subdividing  I 
the  columns  into  .smaller  tracts.  1 

Describe  the  anterior  column.  ] 

The  anterior  column  is  subdivideil  inti)  the  following :  I 

U )  On  either  side  of  the  anterior  median  fissure  the  Jireet  fmramidt^  I 

tnici,  forming  above  the  uncrossed  portion  of  the  pyramids  of  tbe  ra^  ■ 

duUfl,  and  (2)  the  fiimtummUil  foKtailnii.  I 

Descrihe  the  lateral  colomn.        1  I 

The  lateral  column  is  subdivided  into  { 1 )  the  mkeed  lalreal  tract,  next  I 
to  the  concavity  of  the  gray  substanue;  (2}  the  ant,frvtr  radiatlar  som,  m 
somewhat  in  front;  (3)  the  dirtet  a.TehHlaT  tract,  behind  periphenUl?)  J 
and  (4|  the  crnmni  ptpvimii/al  tract,  ynng  iutemal  to  the  latter.  Or  1 
these  the  first  and  second  join  tbe  lateral  tract  or  column  of  the  medulla,  I 
the  third  traverses  it  to  reach  the  resliform  body,  and  the  fourth  joinS'l 
the  pj-nuuid  nf  the  oppoaitc  side,  forming,  with  its  fellow,  the  decusstt-  I 
lion  of  the  pyramids.  M 

Describe  the  posterior  column.  I 

The  posterior  column  is  marked  off  into  {!)  the  column  of  GoU,  oM 

imilrriur  nmli'iiii  ciihimn.  ami  (2|  BvriJaeh' n  co/iimn,  or  the  pottiriol^ 

liiti-mt  a-liiniii.     'llie  first  IxH'i.mcfl  iho  fascieiiliia  gracilis;  the  second^ 

Uention  some  points  In  the  structure  of  the  gray  matter.  J 

The  posterior  eoniu  is  constricted  at  its  base  (nrt'kr  roriiu),  and  then  ■ 
expands  (atpiit  eiirnti)  before  narrowing  to  ita  extremity  (upracimiw).^ 
Anmtid  the  latter  the  neuroglia  forms  the  tubttnntin  gi-falinotn,  I 

Tlie  gray  matter  of  the  cord  consists  of  nene-fibres,  nerve-cells,  and^ 
connective  rissue  (neuroglia).  The  nerve-cells  arc  for  the  most  part 
arranged  in  columns.  Of  these  columns,  one,  at  the  inner  side  of  the 
cervix  comu,  is  called  the  posterior  vesicular  column  of  I»ckhart  Clarke ; 
B  second,  at  the  concavity  of  the  gray  matter,  the  iractus  inter — ■"■"- 
lateralis ;  and  a  third  is  found  along  the  anterior  part  of  the  a 


2o2  THE   BRAIN   OR   ENf'EPHAI^N. 

THE  BRAIN  OR   ENCEPHALON. 
What  is  the  encephalon? 

The  encephalon  or  brain  is  that  part  of  the  cerebro- spinal  asie  irhioh  1 
is  conlainea  in  the  cranium.  It  is  oomposetl  of  the  certibram,  cerebel-  | 
jum,  p0Q9  Varolii,  and  medulla  oblongata. 

What  are  tlie  membranes  of  the  brain  7 

Tliev  arc  the  dura  nialer,  pia  mater,  and  orachnoiA 
Describe  the  dura  mater. 

The  dura  is  similar  in  structure  to  the  dura  of  tbe  cord,  but  differs 
from  it  in  bein^  closely  attached  to  the  cranial  bones,  forming,  in  fact, 
their  inner  periosteum.  It  is  continuous  with  that  of  the  coi^  at  the 
foramen  maguum,  and  with  the  external  periosteum  of  the  cranial  bonee 
by  means  of  its  prolongations  into  (be  many  foramina.  It  sends  to 
various  processes  to  support  and  separate  the  different  parta  of  the 
Ivain,  and  its  layers  separate  to  form  the  cranial  sinuses.  In  the  vicin- 
ity of  the  superior  loniiitudinal  siniia  are  to  be  found,  on  its  out«r  sur- 
face, several  jclundulsc  Pacchionii.  They  may  also  be  teea  on  its  inner 
surface  and  within  the  sinus,  as  well  aa  on  the  pia  mai«r. 

The  processes  include  the  falces  cerebri  et  oerebelli  and  the  tenUttiuBl 
cerebein. 

The  /iih:  ccr^ri  separates  tbe  cerebral  bemispberes.  In  front  it  _ 
narrow,  becoming  broader  behind.  Its  upper  convex  margin  is  attached 
to  the  vault  of  the  cranium  from  the  crista  galli  in  front  to  the  int«malj 
occiiiital  protuberance  behind.  Its  lower  margin  is  free  and  concave  aa^j 
teriorty,  white  it  is  attached  posteriorly  to  the  upper  surfaoe  of  the  te*- 
torium.  Above  it  forms  the  superior,  below,  ine  inferior  longitudinal 
sinus  and  part  of  the  straight  sinus. 

The  falx  cer^tfUi  is  triangular,  and  separates,  inferioriy,  the  lateral 
cerebellar  lobes.  It  is  attaobed  above  to  tbe  middle  of  tbe  poeterior 
border  of  the  tentorium,  behind  to  tbe  internal  occipital  crust,  below 
the  torculor  Herophili,  and  to  tbe  foramen  magnum,  where  it  oflea 
divides  into  two  parts,  which  are  attached  lo  its  margins. 

Tbe  icnlorium  covers  tbe  upper  sur&ee  of  the  ccrcbcllimi.  Its  puatc- 
rior  border,  where  it  is  attached  to  the  transverse  ridges  of  the  occipital 
bone,  encloses  the  lateral  sinuses;  along  the  superior  border  of  the 
petrous  portion  it  forma  the  siuwrior  petrosal  sinus,  and  at  the  junction 
of  its  upper  surface  with  the  fall  cerebri  is  the  straight  sinus.  Besides 
these  points,  it  is  attached  to  the  anterior  and  posterior  clinoid  prooeasca. 
Its  anii;rior  c-jncave  edge  is  marked  by  an  oval  opening  for  the  <t»t» 
cerebri. 

Describe  the  arachnoid  and  pia  mater. 
The  arachnoid  is  a  similar  membrane  to  that  of  the  cord,  and  is  m 
f,  ns  in  the  cord,  by  l\ie  smfewwUnoid  fluid  from  the  pia. 
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not  dip  into  the  sulci.     In  front  it  leaves  a 

mater,  vii.  along  the  pons  and  interpetluui 

araohnoidean  apac«,  and  behind,  between  the  medulla  and  the  cerebelluin, 

in  a  seuond  interval  called  the  poHterior  subarachnoid ean  space.    Both  ore 

connected  with  the  ventricles  of  the  brain  by  the  foramen  of  Magendie 

in  the  pia  mater  covering  the  fourth  ventricle. 

The  subarachnoid  fluid  is  a  dear  alkaline  fluid  containing  1.5  per  cent, 
of  solids,  aaimal  and  mineral. 

The  pia  mater  is  a  very  vascular,  delicate  luembrune  which  ditis  into  ^ 
the  sulci  and  forms  the  various  choroid  plexuses  and  iilso  the  velam  of 
the  third  ventricle.     The  vessels  of  the  brain  run  in  the  pin  mntcr  before 
entering  the  brain. 

Describe  the  medulla  oblongata. 

It  is  a  pyramidal  body,  I  inch  ton^,  i  inch  wldi',  urid  j  inch  thick, 
Its  larger  extremity  is  continuous  with  the  pons;  itssnialler  extremity, 
direetcd  downward  and  backward,  blunda  with  the  spinal  cord.     The  an-  j 
lerior  surface  lies  on  the  basilar  groove  of  the  occipital  bone,  and  the 
posterior  in  the  vallecula,  between  the  cerebellar  hemispheres. 

Tn  front  and  behind  it  is  marked  by  the  continuation  of  the  anterior 
and  posterior  median  fisaurts  of  the  cord,  the  former,  with  its  process 
of  pia  mal«r,  ending  in  a  cul-de-sac  just  below  the  pons,  the  foramen 
c^Eirum.     The  posterior  expands  into  trie  fourth  ventricle. 

Kacli  lateral  half  of  the  medulla  is  divided  into  "columns." 

Describe  each  of  these  "  colnnms." 

I.  The  pyitiniid.  This  contains  internally  the  fibres  of  the  crossed 
pyramidn)  tract  IVom  the  lattnd  column  of  the  opposite  side  of  the  cord; 
externally  the  pyramid  contains  the  direct  pyramidal  tract  from  the  au- 
t«rior  column  of  the  cord  of  its  own  side. 

'1.  The  hferal  Imct  is  the  apparent  continuation  of  the  lateral  column  I 
of  the  cord.     It  is  very  short,  and  lies  immediately  under  the 

3.  Olirnrfi  ImmIs.  This  is  an  oval  mass  of  while  matter  enclosing  the 
corpus  dcntatum,  a  gray  nucleus  which  is  hollowed  out  within  and  open 
at  ita  upper  port,  admitting  while  fibres.  Ahovi'  and  in  front  a  groove 
aejfMiralea  it  from  the  pons  and  pyramid.  Crossing  it  arv  arched  fibne 
whieliioin  the  retftiform  body,  ' 

4.  The  rettifiinii  bixly  is  apparently  continuous  with  the  jiostcrior  col-  | 
uuins  of  the  cord,  and  diverges  above  from  ils  fi-llnw  to  fiinii  the  lateral  I 
walb  of  the  lower  part  of  the  fourth  venlrit'le.  It  passes  to  the  cere-  f 
helium,  together  with  the  direct  cerebcUiir  tract  of  the  cord. 

Immediatelv  l>elnw  the  rcstifonn  bodv  from  without  inward  ore;  5, 
i\\^  funiculus  of  Rohviiio :  \\  ihc  fumridm  cunmUa ;  and  7,  ihe/iiniCiN' 
ha  ffraeiii*  or  tlie  column  nl'  i  J  uU  continned  up.    Its  enlarged  exliemitf,  J 
the  processus  ekvatus,  lies  just  under  the  restiform  body.     The  angMJ 
of  divergence  from  its  fclloAv  of  the  tipposiie  side  is  laiWw  vVc 
scriptorius. 


I 


THE    BR^VIN    OR    ESCEPHAI/)N. 


Numerous  white  fibres  run  in  (he  median  line,  forming:  the  so-calt«il 
septum  of  the  medulla.  Some  of  these  fibres  emerge  from  the  ant.  med. 
fisaiire  and  cross  the  olivary  body  as  the  atvifonn  fibres,  which  join  the 
resCiform  body.  Most  of  tht;  remaining  nhite  GbreH  are  the  conttnuatiun 
upward  of  the  fuiid'iniifntiil  /ata'culut,  the  mixrd  tateral  tract,  and  the 
anterior  radimuiir  zone,  (See  Colamiu  t^f  the  Cord.)  The  cTeacenlic 
arrangement  of  the  gmr  matter  whieh  obtains  in  the  cord  is  loet  in  the 
mcdiilla.  The  cuput  comu  enlarges  and  appeals  close  to  the  surface  M 
the  funiculus  of  Rolando,  which  ewells  above  into  the  tubenJe  of  Bo- 
lando.  The  ([my  matter  of  the  base  of  the  posterior  comu  forms  tin 
nucleus  gracilis  in  the  funiculus  iiracilifi  and  the  nucleus  cuneatus  in  ih*' 
funiculus  cuneatus.  A  part  of  the  base  of  the  anterior  comn  forms  tlM 
emineuoc  of  the  runiciuua  teres,  in  which  is  the  hypo^lofsal  nurletu,  i 
while  that  part  of  the  corau  which  ia  left  is  known  as  the  fonnatio 
rclicularis. 

DeBcribe  tbe  pons  Varolii  (tuber  annulare). 

This  part  of  the  brain  serves  to  connect  its  various  divtdons.  Situated 
between  the  cerebellar  hemispheres,  it  forms  on  each  aide  the  middle  pC' 
dancles  of  the  cerebellum.  Its  dnrsal  surface  fonits  the  upper  part  of 
the  floor  of  the  fourth  ventricle.  The  ventTal  surface  rests  on  the  sphe- 
noid and  basilar  groove  of  the  occipital  hone,  and  Ictdgea  the  basilar 
artery  in  a  median  furrow,  its  branches  ninning  in  smaller  lateral  de-.. 
pressions.     The  pons  is  arched  above,  below,  and  veutrally. 

Describe  the  Btmctnre  of  the  pons. 

It  is  made  up  of  nerve-fibres  and  gray  matter.  There  are  two  aei»  of 
fibres,  iraiigvernf  and  longitudinal,  and  each  set  has  superfiraal  and  deeo 
fibres.  These  four  layers  alternate  with  each  other  tram  below  as  foT 
lows:  1,  superficial  ttaiisverae  fibres;  2,  superficial  longitudinal  fibres; 
;  3,  de*p  transverse  fibres;  4,  deep  loncitudinal  fibres.     The  first  and 

:^~  third  layers  are  prolonged  into  the  middle  pedimrles  of  the  cerebellum. 

^  The  aei«nd  layer  ia  the  prolongation  upwam  of  the  fibres  of  the  pj-ra- 
niils  of  tbe  medulla.  The  fourth  layer  (immediately  below  the  floor  of 
the  fourth  ventricle)  is  the  upward  prolongation  of  the  fibres  ir  ' 
"deep  structure"  of  tbe  medulla.     (See  above.) 

i''  The  j!ruy  matter  occurs  chiefly  as:  1,  small  points  (nuclei  poniia) ._ 
lereJ  amongst  the  fibres ;  2,  the  superior  olivary  nucleus,  situated  behi 
the  third  laj-er  of  white  fibres  [imprzinm]. 

Describe  the  cerebnim. 

The  cerebnim  is  the  largest  part  of  the  brain,  and  is  composed  nf  ii 
flymmelrical  hnbes  seiinrnted  by  the  greai.  longitudinal  fissure.     / 
whoh  it  is  flattened  below,  convex  above,  broader  behind  than  in  fi.,.,„ 
#IuJ  presents  over  its  entiw  smWt  wmsiA'aS.ed  eminences,  tho  gjii  « 
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coQvoUitions,  separated  by  depressions,  the  sulci  and  tissnrea.  The  two 
hemispheres  are  connected  by  a  great  transverse  white  cownii^ure,  the 
corpus  cHllosum. 

The  outer  surface,  including  tlie  gj'ri,  is  composed  of  gray  matter,  the 
cortical  substance,  while  the  interior  is  of  white  matter.  The  cortical 
layer  is  composed  of  alternate  stmta  of  white  and  gray  matter. 

Tlie  sulci  vary  from  J  an  inch  lo  1  inch  in  depth.  Several  well-marked 
sutui  divide  the  snrtiice  into  five  lobes.  They  are  the  interlobar  sulci  or 
tiasures,  and  include  the  fissure  of  Sylvius,  fissure  of  Kolando,  and  the 
parieto-occipital  fissure. 

DeBCribe  the  Interlobar  snlci. 

The  jiAnirco/.SVnus  runs  outward  from  the  anterior  perforated  space, 
and  divides,  on  the  outer  side  of  the  hemisphere,  intji  au  asuendins  limb, 
which  runs  upward  and  forward  for  about  an  inch,  and  a  horinontal  limb, 
which  runs  bacL  between  the  parielal  and  ieniporo-s))lienLiida1  lobes. 

The^nure  o/.Ao/aiirfo  (central  sulcus).  Irom  its  commencement  (i  inch 
behind  tbe  mid-point  between  the  glabella  and  eitemal  occipital  protu- 
))eraaee/,  runs  downward  and  forward,  to  end  a  little  behind  and  above 
the  bifunntion  of  the  Sylvian  fissure. 

Tlie  paritlo-occipi'lal  fissure  commences  ut  a  point  midway  between  the 
posterior  extremity  of  the  brain  and  the  fissure  of  Rolando,  and  runs 
downward  and  forward  on  the  mesial  surface  of  the  hemisphere  nearlv 
as  far  as  the  corpus  callosnm,  and  runs  similariy  also  for  nearly  an  incn 
on  the  convex  surface.  Tlie  first  ]iurl  is  well  marked,  and  is  called  the 
internal,  the  second  ihc  external,  parieto-occipital  fissure. 

Desctlbe  the  lobes  and  flaaures  on  the  external  surface  of  the 
cerebnun. 

The  ftontal  lobe  lies  in  front  of  the  fissure  of  Rolando,  and  above 
and  in  front  of  iho  usi'ending  limb  of  the  Sylvian  fissure.  It  reels  on 
the  orbital  phiie  below. 

The  preccnfnil  fiMiire  runs  parallel  With  the  lower  part  of  ihe  fissure 
of  Rolando,  marking  off  the  nju-endiiip  frmit'il  cnnff/ntiou,  and  the  part 
in  front  of  it  is  divided  by  the  stipenor  and  inferior  frontal  siild,  both 
mnninK  anlero* posteriorly,  into  the  superior  or  first,  middle  or  sewond, 
and  inferior  or  thinl  frontal  convolutions.  The  last  is  also  cidleil  Broca's 
convolution.  Tlie  nnder  surface  of  the  frontal  Ink-  is  irrooved  lor  the 
olfactory  Iract,  a  sulcus  nUo  senaraline  the  lower  part  of  the  first  tiwilnl 
convolution  Internally  from  the  continnation  of  the  second  and  ihird 
eittemiiUy.  the  Littiir  two  being  also  seimrated  bv  a  sulcus.  These  pyri 
art  called  respei^Uvely  the  iiitenial,  middle,  and  juisterior  orbital  oon- 
voliitions. 

The  parietal  lobe  is  bounded  in  front  by  the  fiwnre  of  Rolando,  bo- 
hind  by  the  parieto-oeeipital,  and  ttelow  by  the  lionKontal  part  of  the 
Sylvian  fiiwiire.  which  sepunileH  il  f'nim  llie  tcmporo  s(ihciv>wVa\\QVft. 

TTip  ialrnpnriftal  Jiiaurf  rnns  up,  at  first  \«ira\V\  tn  iVii  ^*«as< 
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1  Rolando,  then  turns  buckward,  separating  tlie  superiur  anil  inferi 
I  parietal  lobules.  It  marka  off  between  it  tiai  tbe  fiisare  of  Rolut.. 
the  amxiuliii;/  piirietiil  amvolutii/iu  The  tuperior  parietal  (nnm/utini 
or  lobule  is  coutinuous  in  front  with  the  aaoending  p&rieul,  »n<l  ihe  w- 
/erwr  parietal  lobule  U  enbdivided  by  a  vertical  siucus  into  th«  mtpra- 
mitr^iutl  gyrut  in  Iront  and  the  anr/uittr  gyrtis  behind.  The  t'ormer  m 
continuons  in  tix)ntwiib  the  superior  lerajmro-spbenoidal,  and  the  kttcr. 
behind,  with  the  middle  temporo-sphenoidal  gynia. 

The  ooolpltal  lobe  is  partly  separated  in  front  trom  the  parietal  by 
the  parieto-occipital  Usture.  and  forma,  behind,  the  posterior  eztreu it v 
of  the  hemisphere.  It  is  divided  by  the  superior  and  middle  oonpiial 
fissures  into  the  superior,  middle,  and  inferior  occipital  cHnvoluttong, 
These  are  connecled  by  tne  anncctant  convolaljona  with  the  at^jiiMnl 
gyri  as  follows:  the  first  annectant  convolution  conneols  the  mpt^Hor 
occipital  with  the  superior  parietal;  the  second  connects  the  middle 
occipital  with  the  angular;  the  third  connecta  the  middle  occipital  with 
the  middle  temporo-sphenoidal ;  and  the  fourth  Joins  the  inferior  ocrip- 
ital  and  inferior  temporo-sphenoidal  eonvolutioDS.  The  inferior  occitHUl 
fissure,  at  the  side  oi  the  lobe,  separates  the  interior  convolution  inm  the 
oocipito-temiwral. 

The  temporo-sphenoidal  lobe  is  bounded  above  and  in  front  by 
the  beginning  of  the  tiwnre  of  Sylvius  and  iis  horirontaj  limb;  iscon- 
tiauoua  behind  with  (be  occipital,  and  above  with  the  parietal  lobe.  It 
lies  In  the  middle  fo-isa  of  the  skull.  The  su^rior  temporo-sphenoidal 
BulotiB,  with  the  middle  and  inferior,  divides  it  into  three  cnnvoluiiona, 
named,  from  above  downward,  the  first,  second,  and  third  temporo- 
sphenoidal. 

Tlie  oentral  lobe  (island  of  Reil,  or  insula)  is  triangular,  and  eov- 
sisls  of  five  or  six  convolutions,  the  gyi-i  apfrli.  It  lies  in  the  fissure  of 
Sylvius  and  beneath  the  inferior  citreantiee  of  llie  ascending  Annul 
atiJ  ascending  parietal  convolutions,  which,  joined  by  the  inferior  frnntaL 
form  the  operciilwrn.  Iti  front,  and  ciientaily  a  decji  puIuus  Bp{Hii«tn 
it  from  the  orbital  and  frontal  convolutions. 

Describe  the  mesial  and  tentorial  surfaces  of  tlie  bemuplierfl. 

The  micrtriiir  fiuuir  coiiiroences  at  the  back  of  the  hemiaithere  by 
two  hranoheB,  and  as  it  runs  forward  U  joined  by  the  intemid  paricuv 
occipital  fissure,  ending  near  the  bacli  part  of  the  gyrus  tbmitmiis.  Il 
fomu  the  oalrair  avis  or  hippocampus  minor  in  Ihe  jHtstL-rior  hum  of  the 
lateral  ventricle. 

Tlie  eallotn-marginiil  finnirr  runs  from  under  the  front  of  the  ourpos 
callosuni.  between  the  gyrus  fomieatus  and  the  upper  in>i;giii  oT  the 
hemisphere,  then  ascends  to  end  in  the  upper  part  of  the  fiasure  of 
Holando  or  close  behind  it. 

The  kipjtocampal  at  dmiatr  Jinurr  runs  from  witliin  the  baek  put  of 
Uiv  jcynia  fornicatus  to  the  hook  of  the  uncinate  ^}tiis.  It  forms  by  ill 
jifwjtvtion  into  tbe  venlTic\et.\it\ttv\ii*s.in\«w  major. 


I 


k 


.1 


i 


^ 


Tl 


if 


The  mtemal  parieto-oceq»'tal  fismre  runs  domvr&n]  And  ibrward  to 
)in  the  catcarine  fiasure. 

The  eotlataral  or  itecipilo-temporal  fimare  sepurates  the  sujieriur  and 
it'erior  ocdpitolenipoml  convoliilbiis,  and  forms  the  ewinciiliN  col- 
>t  oralis. 

The  cutifatr  or  ncctpil'tl  fol/ufe  liea  between  the  paiietooceipital  and 
tIcarJne  fissures. 

The  prminru*  Iquadrair  lobule)  lies  betnecn  the  paiieto-ucdpital  utid 
le  tenuinatiun  or  the  calloao-margiiitd  fisBuie. 

The  mars/inal  eonivtutiim  is  the  inner  aspeet  of  the  fitat  frontal,  and 
ins  along  the  margin  of  the  longitudinal  figure  from  ihe  ajilerior  per- 
jrated  space  to  the  calloso-tnarginal  fiaraire. 

The  i/j/na  famimlH*  runs  from  the  anterior  iierforaled  epaw  around 
le  h'enu  of  the  eorpun  csllosum,  then  buck  along  ils  upper  sarfoe^, 
rounJ  ilie  poaierior  extremity,  and  lastly,  as  the  mnis  liiitjH-aimpi,  runs 
irwnni  to  end  in  the  unctimtf  gjfat.  It  is  bounded  above  by  the 
tHogo-tnai^'nal  flsBUre. 

The  nndnaU  gums  is  the  terminal  part  of  the  preceding.  It  extends 
)  the  fisBurc  of  Sylvius.  In  front  it  lends  back  m  the  form  of  a  hook, 
ie  uncus.  The  under  and  inner  snrfaL-c  of  the  temporo-spbenotiltd  lobo 
resents  two  eonvclulions  separated  by  the  coUnteral  Jiiiimri:.  They  arc 
le  lateral  and  niediau  oecipilo-iemporal,  or,  respectively,  lhe/w»(/(>rm 
tid  Ihiffual  roin-oliitioiit. 

teBcribe  the  under  snifacs  of  the  cerebrum. 

It  presenia  three  lobes :  the  anterior,  composed  of  the  under  surtaoc 
f  the  fnitila!,  resting  on  the  orbital  plule ;  a  multUr,  composed  of  the 
arietal  and  teiiiporo-H|)henoidal ;  and  a  potlrrior,  the  occipital  lohe.- 
Tie  middle  lies  in  ibe  middle  fossa,  ibe  |>os(erior  on  the  upper  aorfaee 
f  the  tentorium  ccrebelli. 

From  before  backward  the  following  parta  conic  into  view :  longitu- 
inal  6esure,  corpus  callosum,  lamina  cinereu,  olfactory  bulb  and  tract, 
ffiure  of  SyhiuH.  anterior  perforated  space,  optic  commissure,  tuber 
incrtom,  infundlbulimi,  pituitary  body,  corpora  albicantiu,  posterior 
erforaled  spo'/e,  crura  cerebri. 

lescribe  each  of  these  parts. 

The  .TT-rat  tnnmhiiliniil  Jumirc  iiiuiplelcly  seuaratcs  the  anterior  end 
oeterior  lobes,  but  is  interru|>ted  betweeti  lliese  two  jxiints  by  the 
)rpiie  ealloauui. 

The  mriiiit  callunim  is  placed  nearer  the  front  than  the  back  of  the 
emiBphercs,  being  convex  from  before  backward  sbovoj  concave  below : 
le  fibres  run  trnnaversely,  but  along  the  middle  line  is  n  longitudinal 
tpht  with  a  white  band  on  each  ai<le.  the  mrnid  UmgitutliHoi  ttriir,  uiil 
ear  the  margin  siime  later'il  htiigitaiiinal  ttriie. 

ITie  lamina  cinrmi  is  a  thin  layer  of  gray  uiattor  lying  between  lU* 
liiuBuiu  and  Ihe  corpus  eallosuu,  and  continuouti  w'\V\\  \\\>i  STVj  isavvi;^ 
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Ppf  the  nnlerior  pcribrated  space  on  each  eide.     Il  fonns  part  uf  ifce 
vfloor  and  anterior  boimdaty  of  ihe  third  ventricle. 

The  d/actory  iratU  runs  in  a  groove  close  to  the  great  longitndi'* 
ABure  on  the  noder  surface  of  the  fniutal,  aod  ends  in  an  enlu^ 
nent,  the  bulb,  from  which  ihe  olfactorj'  nerves  descend  through  iW  L 
■veribrifonu  plaie.     Behind,  tho  tract  divides  int^i  two  routs.    The  oii^^H 
I  mna  bark  lOong  the  margin  of  the  anterior  perforated  space  lo  tlie  ^^'^9 
vian  fissure:  the  inner  to  the  longitudinal  fissure.     The  iriongularsi  ~ 
between  the  two  roots  is  occupied  by  gray  lualtcr  Tvimiine  luut  ol 
tuber  o^actoriuTfi,  which  lies  in  a  depression  on  the  fronlal  lobe,  and  ■ 
composed  internally  of  white  matter. 

Tbejiuiiiv  of  Sgloius  lodges  the  middle  cerebral  artery.     At  its  inn 
part  is  the  fasciculus  unct^rmis,  uounecting  the  frontal  and  tempcno'''''^ 
sphenoidal  lobes.  ^ 

The  anterlnr  jterforaled  Kpaef.  is  a  triangular  depression  at  the  inncf^' 
ade  of  the  Sylvian  fissure,  of  a  grayish  color,  and  is  pierced  by  ouay^ 
small  vcsBcIa  passing  to  the  corpus  striatum,  under  whitih  it  lies.  J 

The  ontic  eommianure  or  chiasiiia  (see  Optic  Wenv)  is  formed  by  tbtt'H 
union  of  the  two  optic  tracts.  It  lies  below  the  lamina  concrea  and  i^fl 
front  of  the  tuber  cinereum.  % 

I  Between  the  optic  tracts  and  the  crura  cerebri  is  a  diamond^shapcd 
^«rea,  the  tnterprdwtcalar  xpaee.  This  Space  includes  the  tuber  ciue- 
■  num,  infiindibulum,  pituitary  body,  corpora  albii'aiitia,  and  the  post«- 
I  Bor  perforated  space. 

The  tubrr  cinereiim  is  an  elevation  of  gray  matter  between  the  opfk 
tracts  and  corpora  albicuntia,  and  forms  part  of  the  fioor  of  the  third 
ventriele.  From  its  under  surface  the  vifumliliulum  nins  down  to  the 
pituitary  body.  The  former  is  hollow  and  uf  a  conical  form,  its  cavity 
communicating  with  the  third  ventricle. 

The  pilnitary  bwly,  or  hypoghmis  txrtbri,  is  a  reddish-gray  mas  oecn- 
pyins  tno  sella  turcica.  Its  weight  is  from  4  to  10  graing.  It  consists  of 
two  lobes,  the  anterior  and  larger  of  which  encloses  the  posterior.  "Hie 
former  ia  of  a  yellowish-gray  color ;  the  latter  in  ftetal  life  contwisan 
aperture  which  communicates  with  the  infundibulum. 

The  corpora  •ilbicanlia  ore  two  bodies  placed  behind  the  tuber  cine- 
reum.  They  are  composed  of  white  matter,  are  about  the  sijie  of  a  pe*. 
and  contain  each  a  gray  nucleus  which  is  connected  with  its  fellow  acnsi 
the  median  line.  Each  is  formed  by  the  corresponding  anterior  pillar  of 
the  fornix. 

The  pMterior  perforated  gpaee  forms  part  of  the  posterior  liortiou  of 
the  floor  of  the  third  ventricle,  aud  is  pierced  by  small  vessels  for  the 
optic  thalami.  It  occupies  the  interval  oet ween  the  corpora  albicantia, 
the  pons,  and  tho  c-nira  cerebri. 

The  crura  cerebri  are  broader  in  frwnt  than  behind  and  leae  than  1 

inoh_  in  length.     They  run  from  the  upper  border  of  the  pons  lo  the 

i    hemispheres  of  the  cerebrum,  under  the  optic  tracts,  which  cmw  tlicut.  h 
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The  fourth  nerve  crossce  the  outer  side,  and  the  thini  Usues  from  the 
inner  side  of  each. 

Etwh  (TUB  is  composed  of  two  parts  sepurated  by  gray  matter,  the 
ioais  mgrr.  The  ventral  part,  or  cnuta,  is  a  continuation  of  the  pyram- 
idaljibrea  from  the  medulla  and  pons,  while  the  doreal  part,  or  teg- 
mfnfum,  is  the  continuation  of  ihe  drfp  longitHiliiial fibra  of  the  pons. 
Tlie  pniata!  of  the  two  aides  arc  entirely  scpiirate.  but  the  tegmenla  are 
'ed  at  ihe  median  line. 


1  two  borizontal  sections  of  the  cere- 

A  section  of  the  heniiBphereH  about  J  inch  shove  the  corpus  callosuni 
bringa  into  view  the  white  matter  constituting  the  centrum  omlc  niinui. 
This  \b  dotted  with  the  puncta  vaficulosa,  due  to  the  divided  blood-ves- 
Gcls.  A  fieclion  at  the  level  of  the  corpus  callosum  is  colled  the  centrum 
ocaU.  iiiajut  of  Vieussens. 

The  anterior  part  of  the  corpiix  caJ/otiim  forms  in  front  a  bend,  tbn 
jjrenu,  and  this  extends  back  along  the  base  of  the  brain  up  to  the  laiAiiia 
cinerea  bb  the  rmtnini.  Here  it  sends  off  the  peduncles  of  the  corpus 
calloaum.  Behind  it  forms  a  thick  Ixirder.  the  mleiiimn  or  pad.  The 
under  anrface  of  the  corpus  callosum  is  connected  Dehind  with  the  fornix 
and  for  the  rest  of  iis  extent  with  the  septum  lucidum.  It  forms  the 
roof  of  the  lateral  ventricles. 

Describe  the  la-teral  ventricles. 

These  serous  cavities  have  a  thin  lininp  memhraiie  covered  by  a  layer' 
of  epithelium  cclb  {ependi^ia}  which  secretes  a  serous  fluid.  They  are 
contained  one  in  each  hemisphere,  separated  by  the  sijiln/n  litci'dum,  and 
each  is  divided  into  a  both  and  thnv  coniuii,  an  anterior,  posterior,  and 
middle.     The  foramen  of  Monro  connects  them  with  the  third  ventricle. 

The  central  canty  or  bodi/  is  roofed  by  the  corpus  catlosum,  and  in 
the  floor,  from  without  inward,  are  found  the  caudate  nucleus  of  the 
corpus  striatum,  tsenia  semicircularis,  |iart  of  the  optic  tbalaniiis,  cho- 
mid  plexus,  and  part  of  the  fornix. 

The  anterior  ainiu  projects  into  the  anterior  lobe  and  runs  outward 
round  the  nucleus  candatus.  Above  and  in  front  of  it  is  the  corpus 
i-alloflimi. 

The  pottrrinr  cfirau.  or  digital  cavity,  runs  back  into  the  posterior 
I'ibc,  its  direction  being  backward,  outward,  and  lastly  inward.  lie  floor 
pre«enta  the  eminence  of  the  hijrpoeampiu  miiinr  or  calcar  avis.  At  the 
junction  of  the  posterior  and  middle  comua  is  the  cminaitm  a^atertilU 


\ 


The  middle  or  drtemiHug  eamti  curves  round  the  back  of  the  optic 
thulumus,  descending  at  first  backward  and  outward.  It  then  runs 
downward,  forward,  and  lastly  inward.  In  its  floor  aw  Ocvt  V\\.^*«mii.- 
pus  m^or  and  pes  hippo('Ainj)i,  corpus  fimbmtuw,  aw\  tNwsrwi  ■'^SEEoft' 
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the  ftsou  dentata  lies  vithio  the  bipporampal  or  dentate  fisauri',  mxi  (lie 
transrene  fiaaure  runs  alung  tbe  ioner  side  of  the  cumu. 

Describe  these  parts  in  detail. 

Tiie  corpus  atiiatum  ]s  n  niuaa  of  gray  mutter,  and  conHists  of  an 
csiraveiitriculur  j>oni(ni  imbedded  in  the  hemispbt^re  and  called  tbe  len- 
ticular nucleus,  auJ  an  iiitravuutrieular  part  in  the  body  and  sntorior 
cornii,  the  nucleus  caudatuB. 

The  catuiale  nadau  is  pyriforiu,  projecting  into  tbe  body  and  anterior 
Rornu  by  its  broad  end.  and  by  its  sniHller  end  into  the  roof  of  the  mid- 
dle cornu  nearly  (o  its  tipi. 

The  lenticular  nvderm  is  divided  into  three  Kones,  visible  on  transverse 
vertical  section.  It  is  separated  from  the  caudate  nucleus  by  the  inUrxni 
eaptule,  and  the  exlemal  capsule  t^cparates  it  from  tbe  divMrum.  Thit 
nucleus  and  the  caudate  are  joined  logelber  in  Iront.  and,  bebimi,  tlie 
lenticular  is  continuous  with  the  gray  matter  of  the  anterior  jjerforaled 
spai*. 

The  cf'iiiglnim  is  a  gray  lamiun  marked  externally  by  rid^res  and  fur- 
rows corresponding  to  the  gyri  and  sulci  of  the  island  of  Reil 

Tbe  nucliim  mni/rfdula'  is  a  smull,  yellowish-gray  mass  projecting  into 
tbe  apes  of  the  middle  cumu,  and  continuous  willi  the  cortical  part  of 
tbe  apes  of  the  teraporo-sphenoidal  lobe. 

The  trania  semioirouiaris  lies  in  a  groove  between  tbe  caudate  nu- 
cleus and  the  optic  thalamus.  In  fmiit  it  joins  the  anterior  (lillar  uf  the 
fornix ;  behind  it  enters  the  nucleus  amygdiUw.  ,  Beneath  it  is  the  vena 
corporis  siriati. 

The  ohorold  plexus  is  a  very  vascular  fringe  covered  with  epithe- 
lium continuous  with  that  of  the  ependyma,  and  forms  the  Itardcr  of 
the  velum  interpositum.  It  extends  from  ihc  foramen  of  Monro,  where 
it  is  continuous  with  tbe  other,  across  the  floor  of  the  body  of  the  ven- 
tricle and  into  the  middle  oiniu. 

The  corpus  fimbriatum  is  the  narrow  band  uf  white  matter  on  itip 
bipiKwampus  major  into  wbicli  is  prolonged  the  jiosierior  pillar  of  the 
fornix. 

The  MppooampuB  major  is  a  curved  wliite  prominence  in  the  floor 
of  tbe  middle  bora.  Its  lower  part  presents  the  appearance  of  a  paw 
from  its  grooves  and  eminences,  hence  tailed  the  jiti  hiupoaimpi.  The 
hippocampus  major  is  caused  by  the  dentate  fissure,  ana  tbe  gray  luntler 
contained  in  this  fissure  {lUiitntf  convoltUioH]  projects  as  a  five  manin-- 
thoft*;in  dentitl'i. 

The  eminentia  ooUateralls  l|ics  auceesorius)  is  formcj  by  ibc  mi 
lateral  fissure  (ocoipilo-temiioral). 

Tbe  sreat  traasverae  fissure  of  Bichat.  separating  the  ccrelinuu 
and  cerebellum,  lies  between  tbe  fornix  and  the  spleniuiu  of  tlic  corntu 
calloBum  above  and  tbe  corpora  quadrigemina  below;  tatumlly,  it  um 
hetween  the  back  part  of  the  optic  tluiliimus  IjcIow  and  the  corpus  llm 
briatum  and  fasuia  d«nla\ft  nfeove- 
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.e  septum  luoidum  iieparalcs  the  bteral  venlricles.  It  ia  ooni- 
,— d  ol*  two  layers,  a  small  apace  containing  fluid  beinK  left  between 
tfaem  called  tlie'titllt  ventricle.  Il  is  attacheU  aliovc  lo  the  corpus  cal- 
loBum,  beluw  to  the  anterior  part  of  the  fornix  and  the  reflected  portion 
vf  the  corpus  calloauui. 

The  fornix  is  an  aivhed  longitudinal  commissure  ol'  white  matter  be- 
low the  (-oritus  culluaiini,  its  lateral  margine  Ibnuiug  part  of  the  floor  of 
the  body  ol  the  lateral  veTitridcs.  In  front  ils  two  lateral  halves  are 
divergetil,  and  form  the  anitruir  pillars;  behiad  thejdiverge  into  the 
two  porieriof  pillar* ;  the  centra]  part  is  the  boJg.  The  body  ia  tjian- 
enW,  attached  above  to  the  corpus  I'allosum  and  septum  lucidum ;  be- 
low_  the  velum  interposituin  separates  it  from  the  third  ventricle  and 
optio  thalauii.     On  eauh  side  projtK.'t  the  choroid  plexuses. 

The  anitr'iir  jiHtiin  deseenu  Inroiigh  the  grav  matter  on  the  sides  of 
the  third  ventricle  and  form  the  anterior  bounJariea  of  the  foramen  of 
Monro.  Then  they  emerge  at  the  base  of  the  brain  to  form  the  corpora 
albicantia,  from  which  each  pillar  turns  upward  and  ends  in  the  cor- 
responding optic  thalamus.  In  their  course  each  communicates  with  the 
peauDcle  of  the  pineal  gland  and  the  tienia  semicircularis. 

Tlie  ptittmor  pillnrK  are  connected  with  the  corpus  ciillosum,  then 
enter  the  descending  comua,  and  are  partly  prolonged  into  the  upper 
suH'ace  of  hippociimpus  migur  and  partly  into  the  corpus  Smbriatum. 

The  foramen  of  Monro  is  a  tbrumen  connecting  each  lateral  ven- 
tricle with  the  anterior  part  of  the  third.  In  front  it  is  Uiunded  by  the 
anterior  piliitr  of  the  fornix ;  behind,  by  the  anterior  part  of  the  optio 
thaliimus ;  iiIhjvc,  by  the  anterior  extremity  of  the  body  of  the  fornix. 

What  Is  the  vslom  inteipositnm  7 

The  velum  interpoeltum  is  a  process  of  the  pia  mater  which  oo- 
cujiicfl  the  great  trannverse  fissure,  and  hence  separates  the  fornix  IVotn 
the  third  veniriilc.  In  frodt  it  sends  a  process  ihroueh  the  foramen  of 
Monro  to  each  lateral  ventricle.  From  its  under  surface  it  supniiea  the 
two  vascular  processes  which  form  the  choroid  plexuses  of  the  third 
ventricle,  and  on  each  side  the  choroid  plexuses  of  the  lateral  ventricle* 
.m-  found. 

What  are  the  optic  thalaml  7 

Tlie  optio  ttaalaml  are  two  masses  composed  exlemalh-  of  white, 
internally  of  gray  matter,  and  rest  upon  the  tc^ientum  of  llic  crura. 
The  fibres  of  ihc  i-ruata,  forming  the  inlcnial  capiuli;  separate  the  outer 
surface  of  each  from  the  lenticiilar  nueleus  of  the  corpus  striatum.  The 
inner  sarface  of  ea<>h  forms  the  lateral  boundaries  of  the  third  ventriole', 
its  a[)per  surface  is  gJiwived,  and  presents  in  front  the  projection  of  the 
anterior  tubercle.  Part  of  the  under  surface  foTms  part  of  the  roof  of 
^^ttedeecendioKcomu;  the  anterior  eilrcmity  is  the  hinder  W«ii«r;  <i1  V 
^^ne  foramen  of  Monro.  H 
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Describe  the  third  ventricle. 

Thia  is  the  ospanded  inlerva 
and  which  lies  between  tlie  optic  thalaiui.    The 


Thia  h  the  oxpunded  interval  into  which  the  Srlvuin  aqaednct  openft  1 
'  which  lies  bctweeD  tlie  optic  thalaiui.  The  vdum  interpotitum,  ynm  J 
choroid  plexuses,  conneoted  on  each  side  with  (he  pettunda  of  th*  I 


pineal  gland,  forma  itB  roof,  together  with  the  poetenor  comroiKun 
Its  flour  presents  the  kniina  cinerea.  tuber  ciuereum,  intiindibuhtu,  cor- 
pora albicantia,  posterior  perfonited  Rpace,  and  tegmentuiti  of  cnir*. 
in  front  it  is  bounded  by  the  anterior  eomuiisflure  and  the  lamina  cine- 
rea.    Behind  is  the  opening  of  the  aqueduct  of  Sylvius 

In  lis  cavity  are  three  commiasurea:  the  anterior,  in  front  of  the  ante- 
rior pillars  of  the  fornix,  piercing  on  each  side  the  corpus  striatum ;  iht 
middle  or  soft,  of  grav  matter,  connecting  the  thalami ;  and  the  po*lt-  1 
rior,  also  connecting  the  optic  thalami  behind,  and  lying  in  tront  of  ud  I 
beneath  the  pineal  i/litnd.  I 

In  front  are  the  two  openingB,  one  on  each  «de,  of  the  fomuen  of  J 
Monro. 

Describe  the  parts  in  relation  with  the  Sylvian  aqueduct. 

The  pineal  crland  (epiphysis  cerebri)  is  a  small  reddish  body  pUced  ] 
between  and  upon  the  upper  pair  of  cor()ora  quudrigemina.  It  has  two  ] 
peduncles,  which  run  along  the  junction  of  the  inner  and  uppersurGueiJ 
of  the  optic  thalami  to  join  the  anterior  pillars  of  the  fornix.  Just  be-  L 
fore  entering  the  pineal  gland  they  are  joined  together,  the  connecbnf  I 
band  joining,  in  front,  the  posterior  commisaure.  Thia  gland  is  a  colleo- 
tion  of  foliielcs  contAinine  a  clear,  viscid  matter  and  the  brain  sand 
(accrvulua  cerebri),  a  kind  of  phospbatja  calculi. 

The  corpora  quadrigremma  are  rounded  masses  of  jiray  matter 
thinly  covered  with  white,  arranged  as  an  upper  and  a  lower  pair.  They 
lie  above  the  Sylvian  aqueduct  and  behind  the  posterior  cummissurc.  and 
upon  the  tenninationa  of  the  superior  peduncles  of  the  cerebellum  of 
each  side.  The  anterior  or  upper  pair  are  the  larger.  On  each  ade 
they  are  connected  with  the  tnalaint  and  optic  tracts  by  while  bands, 
the  brachia.  anterior  and  posterior. 

The  genioulate  bodies  lie  against  the  under  and  back  part  of  eiu-h 
thalamus,  external  to  the  corpora  quadrigemina.  They  are  named  ei- 
temal  and  int^rniil,  and  are  separated  by  one  of  the  roots  of  the  opiir 
tract. 

Describe  tiie  cerebellum. 

The  ecrebelhim  ia  that  i«rt  of  the  cerebro-spinal  asls  which  is  con- 
luined  in  the  inferior  occipital  fossse.  Its  weight  is  about  one-eighth 
that  of  the  cerebrum,  being  proportionately  large  in  the  infant.     It  cos- 

sista  of  gray  matter  externally,  white  internally. 

Describe  its  upper  surf^e. 

The  upper  surlace  presents  a  median  elevation,  the  ttgtenor 

/arm  procfin,  whicli  conuwAa  Vc^etW  (.he  upper  anrfhces  of  the  tw 
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__^..__J8  ul' the  urean.     In  fruot  and  behind  the  hemwifberui  mn 
_^  mied  by  two  notehett.  the  inana-a  eerrl^Ui  anteriitr  knd  jimtrriiir   J 
"Tespectively. 
Describe  tiw  superior  veimiform  process. 

It  is  divided  intu  lour  lutie^k  the  liii;/«li,  the  hJitJaii  crnlralu,  ti. 
liailu*  ofTehrlli.  and  commitiurii  limplrr.  or  Oilium  cat.-iiniiniH.    Thr  flrtt 
is  un  the  valve  of  \'icu)isei>s,  the  setond  is  in  ihu  aiiieriiiT,  the  iiut  in  I 
thti  poHt«rior  itii'JHura.  and  the  [bird  in  [he  uiiMt  iiruminuni  (mrt  iiF  thi 

Describe  the  nnder  snr&ce  of  tbe  ceiebellnm. 

The  under  surfaces  of  the  heiuisphens  an;  acpualcd  by  thr  rtillreula, 
ill  wliich  is  found  the  in/erior  temii/'nm  proem  on  which  fruin  bt'lilnd 
forward  arc  found  the  following:  onamiMura  brrru  ot  luber  valvulw, 
pyramid,  uniia,  lying  between  the  atuvgdalse  and  joined  with  them  by 
the  fiirromrd  biind  and  nmhiU,  wiih  the  inferior  mnl," 
each  side. 
Mention  the  hibes  gf  the  cerebellar  hemispheres. 

Eiidi  hemisphere  presents  numeroiiH  ileep  and  curved  fiiwurM  vt^rj  I 
close  toeether.    The  lai^cet,  the  i/rfal  hnrizuntid  jUnire,  nifia  from  the  | 
point  of  emergence  of  the  _pednneics  on  eai'h  side,  to  end  at  the 
point  as  its  opposite  fellow  in  the  inctminitKmlfrior.     Sceondnry  fi. 

Eroceeil  Ironi  it  in  various  directions.     Tlie  (cn-iil  ftwurc  divtdcM  eouh  ] 
eniisphcre  into  an  upper  uid  a  lower  part,  aixl  the  m-condary  AaHm 
divide  them  into  lobes.     These  lobes  arc  the  following : 

Upper  surface,  anterior  or  ennare  lobe ;  ixwlerior  or  KinilaiMr  lob*. 

Under  surface,  from  before  Lockward,  the  flomruhia  or  pneamogulHa  I 
lubule:  tonsil  or  am.vedala ;  diKn!<tri(.'  or  biventnl  lril« ;  tilciider  bbs  1 
(gracilis);  and  (he  inferior  |)04terior  or  posieru* inferior  li>l 
Name  and  describe  the  peduncles  of  the  cerebeUom. 

They  connect  the  ccreWlluni  with  the  other  part*  of  thv  eDeepli»> 
ion.  They  are  the  superior,  middle,  and  inferior  podiiuclcs  of  ihti  eoru- 
helluni. 

The  lirst  run  to  and  beneath  the  corpora  qaadHgeinina,  and  form  pan 
of  the  roof  of  the  founh  ventricle,  the  valve  of  Vieuiaipnii  lying  bctwnen 
the  (wo ;  the  second  are  the  pniloneation  of  the  tnnnvene  fliirei  of  the   , 
pons;  and  the  ihirxl  are  ntaiply  the  nt>|>er  part  of  the  rcstifunii  bodies. 
They  are  all  of  while  matter. 
What  Is  the  arbor  vitn  7 

It  is  the  oBQic  eivcn  to  the  arrangement  of  the  white  milter  nf  till  j 
cerebellum  a»  seen  •■»  a  mrdian  sfctiou.   (Scti  Yig.   14.) 
Describe  the  fonrth  Tentiicle. 

e  fonrth  ventricle  is  plara^d  liciwcen  tl 


)  the  cerehellatn  behind.     It  i: 


nd-»\tftV^V^\| 


I  Mul.  dliided  langiiodiDmllr.  vltfc  pmr 
t  Iba  (oattb  •(nitiTBl&  Is  Ibc  mnUI- 
nln  of  [ha  uUdlc  labc  at  lb*  Mr«MU*B. 
ir  vannltorni  prooau  or  npptr  portlaa  af 
lobe;  M,  linila  ralium  ItoUum  (acuminla),  -•■-•■ -■- 

r .■  lobn;  e'.Iha  lubat  "•IvbIb;  p,p7nniid: 

liBiliue  or  the  tnanlliniliu  ecnbelll :  bet>«ii  V,  and  I 

tnl  lobe  In  HL'liaa;  a,  poniertt-iDfariar 


middle;   n,  madi 


imlfri'nE 
IB  Biiddla  lo 
ro.™parior 


unid;  „.  oiuC^^  Dudxla:  .  »  * 

-■■ o  iba  KbcuU  uidaat- 

"--  G,lil*ralnl  Mai 


II  third  n 


livV -.- 

Iheliiniu  apUeu>;  A  Hctlan  ,_ 
la  the  poitsrior  codiiDiuura :  o 


Derifl;  K.  third  •onirlDle;  n.  back  part  of  ika 
a  pitulurjr  b.dT :  p.  pined  Eland :  balo*  im  mik 
anterior  commlnure  dojdtd.and  bebiad  II  Ikt 


the  fbnilic  dcacetj 


ling  In  the  wall  at  tba  third  Tenlrlcle;  r* 
peduncle  ofpineal  gland;  ftcarpora  quadrlKaisltia; 
a  fonrtb  icotrlele ;  tr,  ami  wretirl. 


bein^  bounded  laleraUy  by  the  rfiiw  of  the  funictili  ffmalfn,  the  cimm 
/iiteiailif  and  the  ratiform  hndiet ;  the  upper  by  the  luprrior  prduneL- 
of  the  crrtleUum.     Below  it  is  continuous  with  the  rcntral  cw»l  of  the  ■' 
mrd:  iibove.  with  the  S^Vviau  aqueduct.     laterally  it  projects.  »s  tie 


* 


the  loeim  cctriih-iu.     Tlie  color  of  the  latter  ie  due  to  &  line  of  pij 
nerve-cells  forming  tlie  iubthintiaferruijinea. 

In  the  floor  of  the  fourth  ventricle  arc  also  fonud  the  nuclei  fmm  whid 
urise  the  fifth  nerve,  the  seventh,  eighth,  aod  sixth,    lliat  for  the  fi_~^ 
its  motor  portion;  lies  below  the  lateral  angle,  and  ita  sensory  portion 
more  exCenaivo,  hea  external  to  the  latter;  that  for  the  Bevcnih  beh'- 
the  superior  olivary  nucleus  of  the  pons ;  that  for  the  sixth,  in  a  ralu 
of  miut.itiular  cells  in  the  fasciculus  teres,  <ibotx  the  striie  acnnsiti 
and  for  tiio  eighth  the  nuelei  lie  under  the  CKOUBtic  lobetvle  and  sli 
The  nuclei  of  the  third  and  fourth  nerves  are  in  the  floor  of  the  aqued 
of  Sylvius,  and  that  of  the  twelfth  ts  in  the  fascictdus  Xtrea  Mow 
striae  acoustic*. 


CRANIAL  NERVES. 
How  many  cranial  nerres  are  tliere?    What  ate  their  nunea? 
The  cranial  nerves  consist  of  twelve  pairs,  as  follows; 


Ist  pair,  Olfactory; 

2d  pair.  Optic; 

3(1  pair,  Motor  oculi ; 
4th  pair,  Pathetic; 
5th  pair,  Trifacial ; 
6th  pair,  Abducens ; 


7th  pair.  Facial,  portio  dura : 
8t)i  pair.  Auditory,  portio  ntollis 
9th  pair,  Olosso-pharjngeal ; 

lUth  pair,  Pneumogastric ; 

1 1th  pair,  Spinal  accessory ; 

1:1th  pair,  Hypoglossal. 


What  aie  the  origins  of  the  cranial  nerves  7 

These  nerves  have  each  a  superficial  and  a  deep  origin.  The  fonnw  I 
eorrciponds  to  its  point  of  attachment  at  the  surface  of  the  brain  :  the  I 
latter  In  certain  nuclei  or  collections  of  ncrve-cells  in  the  floor  of  the  | 
Iburth  ventricle  and  Sylvian  aqueduct. 
Descrihe  the  ol&ctoiy  nerves. 

TIjo  olfactory  nerves,  twenty  on  each  dde.  descend  from  theundflr  1 
surface  of  the  olfactoiy  bulb  through  the  cribriform  plate  to  the  nosa^  f 
Internally  they  groove  the  vertical  plate  of  the  ethmoid;  externally,  lh«j 
inner  surface  of  the  lateral  mass.  They  are  all  non-medullatcd  ner 
Describe  the  optic  nerves. 

The  optio  nerves  of  the  two  sides  meet  and  partially  decussate  at  the 
commissurf  or  ckiasnut,  back  of  which  they  enter  the  brain  as  the  opiic 
tracts.  Each  tract  arises  from  the  optic  thalaoius,  corpora  geniculala. 
and  the  superior  corpus  quadtigeminum  as  a  flat  band.  This  flattened 
band  then  crosses  the  cms  cerebri,  and,  becoming  rounded  in  funn.  is  J 
adherent  to  the  tnlier  cinerenm  and  lamina  cinetea.  f 

The  commwiui-e  \[ca  on  the  olivary  eminence  of  the  sphenoid  bone,  add  1 
in  it  most  of  the  fibres  deouasatc.  The  outer,  howerer,  arc  prolongad.l 
into  the  nerve  of  the  same  side.  From  the  commissure  each  optic  ner' 
runs  thKagh  the  foramen  o\rtiwvwci,  cwheathcd  by  the  dura  maler  k 
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iLracImuid,  and  pierces  the  eyebiilljuet  inude  itaceDtrc,  and,  after  run- 
ning through  tnc  sckrotic.  and  choroid,  expands  to  form  the  retina. 
Describe  the  motor  ocnll. 

The  motor  oouli  arises  superficially  from  the  cms  anterior  to  the 
pons,  lis  deep  orij,'in  being  a  gray  nucleus  in  the  floor  of  the  ariueduct  of 
Sylvius.  It  runs  to  the  outer  side  of  the  posterior  clinoid  process,  entere 
tlie  cuvemoiis  sinus,  runs  above  the  other  nerves  in  its  outer  wall,  and 
divides  into  hoo  brancAft,  which  enter  the  orbit  between  the  two  heads 
of  tlie  external  rectus.  It  is  joined  in  the  sinus  by  sympathetic  fila- 
ments. The  superior  branch  crosses  the  optic  nerve  to  supply  the  superinr 
rectus  and  levator  palpcbrte.  The  infi-rior  divides  into  three  parts — one 
for  the  inferior  oblique,  one  lo  the  inner  and  one  to  the  lower  rectus. 
The  first  supplies  the  motor  root  of  the  lenticular  ganglion. 
Describe  the  pathetic. 

The  patbetlc  nerve  lias  an  apparent  origin  trom  the  upper  aide  of 
the  valve  of  Vicusscris.  and  a  deep  from  the  Soor  of  the  aqueduct  of 
Sylvius.  The  two  nerves  communicate  by  a  transverse  band  on  the 
valve  of  VieuBsens.  The  nerve  pierces  the  dura  after  crossing  over  the 
CTtts,  enters  the  cavernous  siniig.  in  whose  outer  wall  it  lies  between  (he 
ophthalmic  and  third  nerves,  then  crosses  the  latter  to  enter  the  orbit 
through  the  spheooideJ  Sssure  above  the  external  rectus,  and  enters  the 
superior  oblique  after  crossing  over  the  levator  palpebral.  It  receives 
sympathetic  nlamcnts  in  the  sinus,  and  sends  a  recurrent  brunch  into  the 

Describe  the  fiflb  nerve. 

The  fifth  or  trifa-'ial  is  the  largest  of  all  the  craniul  nerves,  and  arises 
by  two  roots,  a  motor  and  a  sensory.  The  fonncr  is  small,  and  the  latter 
has  the  Gusserian  ganglion  upon  it>  Both  arise  Irnm  the  side  of  the 
pons  superficially,  the  smaller  root  above  the  larger,  some  irunsveree 
fibres  of  the  pons  separating  the  two.  This  nerve  confers  both  motion 
Hnd  sensation.  At  the  apex  of  the  iietrous  portion  of  the  temporal  the 
large  root  forms  the  Gauerian  ganglion ;  the  smaller  docs  not  join  in  the 
ganglion,  but  runs  below  it  to  join,  just  below  the  foramen  ovale,  the 
lowest  trunk  proceeding  from  toe  ganglion. 

Deacribe  the  Oasseriaji  ganglion. 

The  (!aj«erian  ganglion  lies  in  a  hollow  near  the  apes  of  the  pelrous 
portion  of  the  temporal,  the  large  superficial  potro«il  nerve,  and  the 
motor  root  lying  k'low  if-  It.  receives  branches  frotn  the  carotid  plexus. 
Small  twigs  pttSM  to  the  dura  mater.  This  ganglion  sends  off  thr»e  large 
branches — viz.  the  ophthalmic,  sn|H.'rior  maxilliin,',  and  inferior  maxillary. 

The  first  two  confer  sensation,  the  third  motion  and  si 

DsBCribe  the  ophthalmic  nerve. 
The  ophthalmic  or  first  division  of  thu  filU»  hiunc  "w 


I 
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KDallest  braiifh  of  the  ganglioi 

mns  in  the  onter  wall  of  the 

ijwrves.     It  receives ^/amm/A  froin  the 
.JSamail*  to  ihe  third  and  iiuJIi,  and 


i.  utidg 


.^ . .  ihe/ourth  nerve,  uxl 

'«  recwrait  branch  running  in  the  tcDtorium  with  the  fourth.  B'tniulf  it 
diviilea  into  the  IVontal,  lachn'oi»l>  <ind  nasal  nerves,  which  \>aes  through 
the  !!phencii(lal  fisHitre  intti  the  orhit. 

The  laohrymal,  the  Bmallest,  runs  with  the  lachirnial  &rt«n-  alxtte 
t}ie  external  rectus  muficle  to  the  eland,  which  it  sapplies,  as  weU  as  tb« 
conjunctiva,  coinmnnicatjng  with  the  superior  maxihary  nerve.  It  th«D 
pierces  the  iialpebral  ligament  te  end  in  the  upper  lid,  joining  brKucha 
of  the  facial. 

The  frontal,  the  largest  brunch,  enters  the  orbit  through  the  wideA 
part  of  the  suhenoidal  fissure,  just  beluw  the  periosleiini,  and  divides 
about  the  middle  of  the  orhit  into  the  siipralroehlear  and  nipraorbital 
nervea.  The  former  mnR  in  over  the  pulley  of  the  superior  oUiqne,  and 
leaves  the  orbit  between  it  and  the  supraorbital  furamen.  It  then  aaoemlt 
beneath  the  muscles  and  ends  in  the  skin  of  the  forehead.  It  communi- 
cates in  the  orbit  with  the  infra  trochlear  nerve.  TUe  frontal  nerve  con- 
tinues as  theaupraorbital,  which  passes  through  the  supraorbital  furamen, 
supplies  the  upper  lid,  and  divides  into  an  inner  and  an  outer  branclj. 
These  ascend  on  the  forehead  and  supply  the  pericranium  and  skin,  the 
outer  reaching  nearly  to  the  lam bdoia  suture. 

The  naaal  enters  the  orhit  between  the  two  diviitions  of  the  third  nen^e, 
and  between  the  heads  of  the  eKtemal  rectus,  and  then  crcnsea  over  ti 
optic  nerve  and  runs  to  Ihe  anterior  ethmoidal  foramen.  In  the  orbiti 
gives  off  a  bniiieh  to  the  oph/haimic  ganglion,  several  long  ciliary 
eyeball,  and  an  in/mtroailftir  branch.  It  then  re^ntere  the 
cavity  through  the  anterior  ethmoidal  canal.  In  the  cranium  ii  nnif 
in  a  ^nove  on  the  cribriform  plate,  and  ihnmgb  a  slit  on  the  side  of 
the  cnsia  kbIII  into  the  nose,  where  it  gives  oif  an  rxtfrnnl  and  an  iiiAr- 
nnl  branch.  The  latter  supplies  the  mucous  merabmne  of  the  septum, 
and  the  external  the  outer  wall  of  the  nasal  fossa.  The  nerve  th~ 
runs  in  the  groove  on  the  nasal  bone  to  end  as  the  auUrivr  brfkoA 
the  integument  of  the  tip  of  the  nose,  joining  facial  branches. 

Describe  the  ophthalmic  guiglion. 

It  is  fonnd  at  the  buck  of  the  orbit,  lietween  the  optio  nerve  and 
externa!  rectus.  It  has  three  roots — vix.  the  long  or  tFiuan/.  from 
nasal  branch  of  the  ojihihalmic ;  a  short  or  motor,  from  the  htanch 
the  third  to  the  infenor  obtictue ;  and  the  nifinpalhrlic  root,  from  the 

Branches :  six  or  eight  thorl  ciliary,  which  run  with  the  cnltai^  ajteriw 
are  joined  b^  the  Jong  cihwT '"'-" 


] 


jdore  and  below  the  optic 

_»._  ..  _     .     ff^gy  pie,,,^  tijg  sclerotic 


»  supply  the  i-iliary  muscle 


I 
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DeacTib«  tbe  aecond  division  of  the  fifth   (superior  ouxillaiyi 

Ii  is  geiiBoiy,  and  eiit«rs  the  tbratuen  rutunduin,  crosses  the  spbenu- 
rouillnry  fosea,  aod,  as  the  InfrEiorbital,  traverses  ihe  u&Dal,  emer^ 
from  the  iiiramen  to  euil  on  the  fat-e  in  pa/pehrul,  nastd.  and  labial 
branches :  the  first,  to  lower  lid ;  the  second,  to  side  of  nose ;  and  the 
third  set,  to  upper  lip.  These  branches  join  with  the  tadal  lo  form  the 
infraorbitai  plexus.  The  superior  maxillary  nerve  also  gives  off  tieii 
hninchet  to  MfdoTs  gauglioa,  an  urhital  and  alveolar  branches,  and  a 
rtcurreat  braneh  to  the  dura  mater. 

The  orbital  or  tcniporo-malar  branch  entcre  the  orbit  by  the  iipheiio- 
maxillary  Gsaare,  and  divides  into  Iwo  branches,  whiuh  irierce  the  malar 
bone,  'rhe  miliar  branch  supplies  the  skin  of  the  cheelc,  and  joins  the 
facial.  The  trmporal  brooch,  alter  piercina  the  malar  bone,  enters  ibo 
temporal  fofaa,  and  ends  in  the  skin  over  the  fore  part  of  the  temporal 
reinon,  joinini;  the  facial  and  auriculo-tcmporal  nerves. 

The  alveolar  or  anperior  dental  nerves  are  three.  The  poMa-i'or 
divides  into  two,  which  run  on  the  zygomatic  surface  of  the  sup.  maxilla, 
supplying  the  gum  and  the  mucous  membrane  of  the  check,  and  enter 
the  posterior  dentnl  canals  to  the  molar  teeth.  The  nn'Jdlf  runs  to  the 
bicuspids  along  a  canal  in  the  antrum.  The  milerior  descends  in  its 
canal,  and  [gives  a  Tiastil  branch  to  the  pituitary  membrane,  and  dmtal 
branches  to  the  canine  and  incisor  teetft. 

Describe  Meckel's  ganglion. 

It  is  also  called  the  sphcno-^alatine,  and  lies  in  the  sphenD-maxilkry 
fosBa,  close  to  the  spheno-iialoline  foramen  and  below  the  superior  max- 
illary nerve.  Its  motor  root  comes  from  the  facial  (see  Vidian  nerve), 
its  tentory  root  Irom  the  two  sangtionic  branches  of  the  superior  maz- 
illarj-  nerve,  and  the  tuiapathetic  root  irom  the  carotid  plexus.  Its 
branches  are  as  follows : 

Aaoendicg :  Sterral  through  the  sphe no- maxillary  fissure  to  the 
urbit.     They  may  supply  the  periosteum. 

Desaendins ;  The  anall  or  jKw/frier  runs  with  a  nniill  nrteij-  in  the 
IcNtHr  palatine  canal,     It  supplies  the  levator  palati  and  uiygos  uvula. 

The  litrtje  or  anterior  runs  in  the  posterior  palatine  canal,  thence  la 
branches  to  the  incisor  teeth  alona;  groovea  in  the  hard  palate,  and  one 
joins  the  naso-palatine  nerve.  It  gives  off  in/cn'or  iianiil  branches, 
ihrongh  canals  in  the  piilali'  bone,  to  su]>ply  the  s|Kingy  bones. 

The  fatmidl,  to  the  outer  jHirl  of  the  softpulate.  through  tho  exter- 
iialpalaline  canal. 

The  internal  bnindiL'S  include  ihc  niisii-finlatine  anH  the  upiirr  nnmal 
tirrves.  The  Utter  run  through  the  spheuo-puliitine  foramen  to  the  spongy 
bones  and  septum.    The  na»ofaaiatine  nerve  proceeds  with  the  aV«\<a, 
'  then  dencundif  un  the  *  IkiichiU  the.  ^KvaVtwrj  \ntii^OT».v»y 

through  the  mesial  t-  autcnoi:  vftWwvc  tskwi,  fsSwS. 


I 
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■ithe  foramina  of  Scarpa,  the  left  aoterior  to  the  rigtit.     They  Bupplj-  ti 

rsaacoiis  membrane  behind  the  inciaor  teeth. 

The  poBterior  brancheB  are  the  Vidian  and  j^rynaral  nei 

Tiifinn  passes  back  ihrough  the  Vidian  caaal,  anddu-idesin  thefon_ 
laccrum  medium  into  the  greal  eupeHimil  petroiol  and  the  great  rL 
priromtl.  The  fomter  passes  tbrougn  the  foramen  bpenim  luediui 
runs  in  a  groove  on  the  anterior  surface  of  the  petrous  portion  of  ll 
temporal,  enters  the  hiatus  Fallopii,  commuuicatea  with  Jacobson's 
entera  the  aqueductus  Fallopii,  and  ioins  the  geniculate  ganglion  _  . 
Hoventh  nerve.  Tiie  deep  runs  backward  ana  joins  the  sympathetic  JH 
the  cirotid  canal 

The  phan/iigral  nerve  passes  through  the  pter}-go-[ialatinc  canal  tl 
the  inncouH  membrane  ot  the  pharyns. 

Describe  the  inferior  maxillary  nerve. 

^Il  is  the  largest  branch,  and  arises  by  two  roots— a  large  sensor;' n 
from  the  (Jlaaserian  ganglion  and  the  motor  rout  of  the  fifth, 
nerve  divides  into  two  trunks,  anterior  and  posterior.     The  an 
gives  off  the  masseteric,  the  huccal  the  deep  temporal  and  the  t 


_  .._)  above  the  external  pteiygoid,  crosE 
moid  notch  to  uisj^seter,  supplying  also  fiJauients  to  the  jaw. 

The  deep  temporal  are  three,  the  posterior,  middle,  and  anterior. 

The  buccal  is  a  sensory  nen'e,  and  runs  along  the  inner  surface  of  tt 
coronoid  process  to  divide,  on  the  buccinator,  into  branches  lo  t 
muscles  and  skin  joining  the  facial,  and  extending  as  far  h 
of  the  mouth. 

The  pterygoid,  internal  and  external,  supply  thnne  raosclea  rcspe 
lively. 

The  pimlerior  trunk  of  the  inferior  maxilhiry  is  mostly  scnsorr. 
divides  into  the  auriculivtemporal,  gustatory,  and  inferior  dental. 

The' Buriculo-temporal  runs  beneath  the  external  ple^'giMd^  l_, 
middle  meningeal  artery  passing  np  between  its  two  roots  of  ori^  H 
the  inner  side  of  the  neck  on  the  lower  jaw.  It  then  pasees  up  ondr 
the  parotid  ^land,  and  along  with  the  temporal  artery  over  the  anon 
and  divides  mio  temporal  branches  to  the  skin  of  the  temporal  regioi , 
joining  the  facial  This  nerve  oommunicntcs  at  its  origin  with  the  eOa 
ganglion,  and  gives  off  the  following  branches : 

Auriciiltirt  the  inferior  to  the  external  meatus,  the  snpeHar  to  the 
tragufl  and  pinna. 

Articular,  one  or  two  to  the  articulation  of  the  juw ;  8e%-cral  li 
parntid,  and  the  brunches  to  the  external  auditory  mcnttis  send  a  Skf 
ment  to  the  mcmbrana  tjiupani.  ! 

The  Inferior  dental  nerve  runs  along  with  the  arteiy.  enters  IM 
,  cuud,  supplies  the  teeth,  and  at  the  mental  foramen  divides  into  an  n-~~^ 
lOifti/  branch.    The  tbnner  supplies  the  canines  and  inc' 
te  Bkin  of  the  chin  anAXowMV'v.    TVvi;  nerve  ii 


kt  fiisl  under  tl 
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SUBMAXtLLABY    ANIl   OTIC   GANGLIA. 

external  pterygoid ;  later,  between  the  nitnuB  of  the  iaw  uiid  the  internal  \ 
lateral  ligament.      Its  branRlieB  are  the  vmlo-hyotd  and  drnhil.     The 
mylo-hyoid  runs  in  the  groove  to  supply  the  myln-hyoid  and  anterior 
belly  of  digastric  masolea.     The  dcntaJ  supply  the^olan  and  biouepids, 
interlacing  lo  form  a  fine  plexus,  the  inferior  dental. 

The  gustatory  or  lingual  nerve  lies  at  first  beneath  the  external 
pterygoid,  internal  to  the  dental  nerve.  Here  a  branch  trom  the  dental 
may  cross  the  internal  maxillary  to  join  it.  The  ehitrda  tjiupani  also 
joins  it.  Ttie  nerve  now  runs  along  the  inner  side  of  the  ramus  of  the 
jaw,  and  croeses  the  upper  constrictor  to  the  side  of  tlie  tongue  above 
the  deep  part  of  submaxillary  gland ;  lastly,  it  runs  below  Wbarton't 
duct,  and  euperficially  along  the  aide  of  the  tongue  to  its  apex.  It 
cinnmunicates  with  the  facial  through  the  chonia  tynipani,  the  submaz- 
illary  ganglion,  inferior  dental,  and  hypoglossal.  It  sumilieti  the  mucont 
membrane  of  the  mouth  and  tongue  (anterior  two-thirds),  the  gums, 
siibliQgual  gknd,  and  the  filiform  and  fiuigiform  papiilK. 

Deacribe  tbe  submaxillary  gangllau. 

ll  i.1  placed  above  the  deep  part  of  the  gknd,  and  receives  filaments 
from  the  gustatory  and  from  the  inferior  maxillari'  nerve  through  the 
chorda  tympaui ;  also  filaments  from  the  sympathetic  plexus  around  the 
facial  artery. 

Branches:  Five  or  six  to  gland,  Wharton's  duct,  anil  the  mucous 
membrane  of  the  mouth. 
Describfl  the  otic  ganglion. 

It  is  of  a  reddish  color,  oval  and  flattened  in  form,  and  \  inch  in 
diameiiT.  It  lies  on  the  inferior  maxillarj'  nerve  (deep  surface)  below 
the  foramen  ovale,  and  behind  it  is  the  middle  meningeal  artery.  It 
commuuioiites  with  the  inferior  maxillary  through  ita  internal  ptetygotd 
branch,  with  the  small  superficial  petrosal  nerve,  and  with  the  plexus  on 
the  midiUe  meningeal  artery. 

Branches:    One  to  the  tensor  tj-mpani,  to  tensor  palali,  to  chord* 
tym]Kiiii;  and  to  the  aiiriculu- temporal  nerve  two. 
Describe  tbe  Bixtb  nerve. 

The  sixth  or  abduoens  has  an  apparent  origin  in  the  groove  be- 
tween tlie  pons  and  medulla,  and  a  deep  origin  from  the  fasciculus  teres. 
It  runs  lo  the  lower  and  enter  part  ot  the  dorsum  seljm,  and  IraversCB 
the  floor  of  the  cavcmons  sinus  external  to  the  carotid  artery,  and,  re- 
ceiving branches  froni  the  cavernous  and  carotid  plexuses,  enters  the 
orliit  By  the  sphenoidid  fissure  bi'tween  ihc  two  heads  of  the  external 
D-i'lus ;  it  rei^ives  a  branch  firmi  the  opliihalmic  iii'ire,  and  supplies 
the  iibove-uamed  muscles. 

1  the  cBTemons  sinus  and 
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I  6fth  lie  in  die  uutcr  wallj  in  niiiiierioal  onlcr  from  alxive  downwarl  uid 
r  from  within  outward ;  with  the  sisth  nen'e,  on  tlie  floir&nd  external  tn 
the  cATotid  artery.  In  the  Aimrc;  the  fourth,  with  the  fKiiil»l  &nd 
Whtymol  divieioni  of  the  ophthiUiuic,  lie  in  this  order  fruui  within  out- 
ward und  iuat  below  ihe  periosteum.  All  the  rest  enter  between  the 
heads  of  t^e  external  rectus  in  this  order  tixim  above  downward :  the 
iinper  division  of  the  third;  nasal  branch  of  the  fifth;  lower  divii 
of  the  third  ;  and  ihu  sixth.     The  ophthalmic  v^  ia  below  ibeni  a" 


Derficial  t 


■icin  iroin  the  depi ^ 

deep  from  the  faaticulua 


liviaion^ 

ireaBHRfl 


I 


with  Meckel's  eanKliuo  by  means  of 
ganglion  by  a  smiUI  brsnrh 


Describe  the  seventh  nerve. 

The  seventh  or  facial  has  a  a 

between  the  olivarj'  and  restiform  b        ,  ,      .       

teres.  Between  it  and  the  eighth  ie  the  pars  iiirmnedia,  which  joins 
the  faeial  in  the  auditory  canal.  The  nerve  runs  outward  lo  the  internal 
meatus,  where  it  ruTis  in  n  groove  on  the  audilo^  nerve,  enters  the  aque- 
ductuB  Fallopii,  and  emerges  at  the  rtj-lo-maatoid  tbnmen.  It  preieniH 
within  the  aqueduct,  near  the  hiatus  Fallopii,  a  reddish  enlargement,  the 
geniculate  ganglion.  Outside  theeruniumit  rune  forward  in  the  parotid 
gland,  and  divides  behind  the  ramus  into  the  ctrvieo-facini  and  Irmpom- 
facial  divisions.  In  the  parotid  and  vicinity  the  radiating  branchts 
romi  the  pes  anserinus. 

Communicatiiig  branches:  In  the  internal  auditory  meatus,  one  or 
two  eommunicatintj  with  auditory  nerve. 

In  the  aqueduct  it  communicates  with  Meckel's  eangUui 

the  lai-fje  mperficlal  petroml ;  with  the  otic  ganglion  by  i   .  . 

to  the  tnutll  suptrficial  petraial :  with  the  svmpalhetic,  on  the  oiidd^ 
meningeal,  by  tne  external  petrauil ;  and  witn  tlie  pneumogafdrie  (an 
cular  branch). 

Outside  the  cmniiim:   it  sends  branoheB  to  the  glotc>o-ph&r}-ngf. 
carotid  plexus,  auricularis  masnus,  auriculotemporal,  and  facial  nerra 

Branehrt  of  diitributioa  :  In  the  anueduct :  a  fj/mpanie  branch  to  ll 
slapediuB.  and  the  chorda  tympani.  The  latter  arises  close  to  the  st^  — 
mastoid  foramen,  ascends  in  a  small  canal  to  the  posterior  widl  of  tym- 
panum, and  then  passes  over  the  upper  part  of  lliu  luembrane  l(ctwr<vn 
the  handle  of  the  malleus  and  the  incus,  finally  emerging  through  the 
canal  of  Huguier:  it  then  descends  on  the  inner  sido  of  the  internal  lat- 
eral ligament  of  the  jaw,  and  joins  the  gustatJi^  nerve,  through  whiohH 
its  fibres  reach  the  submaxillary  ganglion  and  lingualis  miisclei.  ' 
L-eives  a  branch  tram  the  otio  gan^ion  before  joining  the  lingW. 

Outside  the  cranium :  the  posterior  auricular  ascends  between  lh«  ^ 
and  the  mastoid,  receives  a  tvanch  &om  the  vagus,  one  &om  the  »ur~ 
laris  magnus,  and  one  from  the  oocipitalis  minor,  and  lUvidce  inl 
auricular  branch  fo  the  back  of  the  auricle  and  retrahens.  and  an  o 
ita]J>ranch  to  the  oecipi to- frontalis. 
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^^■CKiiniiif,'  thi 


u  t>ranch  to  trie  oeci  pi  to- frontal  is. 

The  digiutrie  bmnchcs,  to  the  postL'rior  belly  of  ilie  ditnuiHc. 

e  the  glusso-pharyngiiul  iicnc ;  anil  a  tliih-hyml  hntnoh  to  tin 
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fieiai 

DeBcribe  the  aadttaKy  i 

The  ricrbthor  AoditorriitWqndilBerreofilwMMeoriM.  _ 
Sorierfidallr  it  appncB  at  (lie  )a««T  twadv  of  the  poes,  exlcnnl  to  tl 
facial     It  baa  Vma  nota— «««  6nn  ibe  imiar  ade  oT,  and  erne  bm  tl 
if.  tlw  reatironn  body. 


oerrieal  a 


willi  the  rsciHl  Dorre.  the  two  being  aepanted  hf  the  pan  i 
and  the  aodiiory  iiuty.    The  nerre  is  Uw  dieatiia  dinilea  ii 

/rtir  and  a  ra^ifiiJar  branch. 

Describe  the  mnth  nem. 


U. 


nioth  or  gloBBo-pbanmseal  utaea  ntpeifldaDr  | 
lieii*Geii  the  oUraiy  and  ntliltm 


filniUL-nlji  from  thtf  imxire  lieii*Geii  the  otiraiy  and  Teatirotmi 
the  upper  i>>n  of  ihe  medolU;  Aeejiy  thnmch  the  lateral  tl 
grav  niirJeae  in  the  floor  of  the  fuunli  rentriclc- 

'rh«  nerve  runs  in  ftoM  of  the  flcxcnlna  lo  pas*  through  l)u  n 
part  of  the  jairoW  foraiiMii  wiib  the  vofnu  and  Bpioal  aocr       - 
-Jtpante  sh4»ln,  and  hwK  pitwntN  two  BucceHire  ran^m 
* lU,  the  jugular  aod  the  petiuiu  itaiiirlia.     OutJudA  vn» 
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ts  Iwtween  the  jugular  vein  and  the  internal  carotid  arteiy.  •Jeaoeml- 

a  frunt  of  (he  latter,  and  beneath  the  styloid  process  and  ita  diu»- 

f,  to  the  lower  bfjrder  of  the  stvlo-pharj-ngeus.    ll  then  croses  this 


kr  foramen  it  groovea  the  lower  border  of  the  pelroas  portion  a 
temiioral. 

The  iipptr  or  jiigaJnr  ganglion  ia  of  Btnall  size,  and  is  formed  in  the 
outer  part  of  the  nerve,  souie  fibres  passini;  over  out  not  joining  it 

The  pfii-mi*  ganglion  ia  larger,  and  lies  in  a  groove  in  the  petrous 
bone,  involving  the  entire  trunk  of  the  nene.  From  it  pas  the  tym- 
panic nerve  and  branches  of  communicfttiun  to  the  vagus  and  sfinpa- 
tlietic.  That  to  the  aympathetic  joins  the  upper  cervical  ganglion.  To 
the  vagoa,  one  joins  its  auricular  lininch  and  one  its  upper  ganglion. 
Another  branch  perforates  the  posterior  bell,v  of  the  dieastric,  from  a 
point  just  below  the  petrous  ganglion,  to  join  the  facial  close  to  the 
Btylo-uiastoid  foramen. 

The  hfmpanie  (Jacobson's  nerve)  runs  in  a  canal  in  the  petrous  portion 
to  enter  the  t>iiipaDum  through  an  nperture  in  its  floor  close  lo  the  inner 
wall,  and  divides  into  branches  vhicn  groove  the  promontorv  and  fonii 
the  tympanic  plexus.  It^ivesa  branch  to  the/air^tm  rotu»dtt,JhifMra 
ovala,  and  to  the  Eustachian  tube.  The  nerve  findt\-  emerges  mun  the 
^ipanuni  by  a  canal  at  its  upper  and  back  part,  as  tne  ginatl  nupfrfiaai 
petrosal  nerve.  This  latter  enters  the  cavity  of  the  skull  bv  a  small  for*- 
men  on  the  anterior  surface  of  the  petrous  portion  external  to  the  hiatus 
Fallopii,  and  escapes  by  a  small  forameu  in  the  ^reat  wing  of  ihe  sph^ 
noid,  sometimes  the  foramen  ovale,  to  join  the  otic  gandion.  I 

The  tympanic  nerve  sends  a  communicating  branch  to  the  carotid  I 
plexus,  the  »mall  deep  petrosal. 

Branches  in  the  neck : 

The  carotid  branches  run  on  the  internal  carotid  lo  its  commenoement 
nt  the  common  carotid,  joining  the  pharyngeal  branches  of  the  vagus 
and  tlic  sympathetic. 

The  pluiryngeal,  three  Or  four,  pierce  the  superior  constrictor  to  iIm 
mucous  membrane  of  the  npper  phaiynx. 

The  mtiiCMiu-,  lo  the  stylo-pharyngeua. 

The  tamiUitie,  to  the  tonsil  and  soft  palate,  form  the  oinnilus  tonsQ-  I 
laris  and  join  the  palatine  nerves. 

The  lingnal  are  the  two  terminal  branches.  One  supplies  the  mucous 
membrane  of  the  posterior  third  of  the  tongue  and  the  i-ircum vallate 
jMipilloj ;  Ihe  other,  to  the  side  of  the  tongue,  joins  ihe  guslalory. 

Describe  the  pnenmogaatilc  nerve. 

The  tenth,  yaffuB,  or  pneuinoffaatrio,  is  both  motor  and  «..«.,.,.  _ 
Its  apparent  origin  is  by  twelve  lo  fifteen  filaments  below,  and  in  the  IimI 
of  the  origin  of,  the  ninth  ;  its  deep  origin  is  from  a  nucleus  in  the  lomq 
part  of  the  fourth  ventricle.  It  ps-sscs  through  the  jugular  furammi  ■■ 
toe  same  sheath  \v\t\i  tht  B^xvial  accesaory,  a  parutioa  sepanUang  t*— ^ 


1 
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from  the  ninth,  and  develops  the  goanlion  o/  Ih^  root  of  the  vaguB. 
Emerging  Jroui  ihe  foramen,  it  forma  the  ganglion  nf  tht  trunk  of  the 

The  ganglion  of  llie  root  (ganglioQ  Jueulare)  is  gray  in  eulor  and 
spherical,  its  diameter  about  2  lines.  It  has  branches  of  commuuioa- 
tion  vfilh  the  accessory  part  of  the  epinol  accesson,-,  with  the  petrous 
ganglion  of  the  ninth,  with  the  facia],  and  with  the  superior  cervical 
ganglion  of  the  sym  pathetic. 

Tlie  ganglion  nf  thf-  (run A' (ganglion  cervicate]  ie  larpier,  of  a  reddish 
color  and  cyUndncal  form-  ^  Its  surface  is  crossed  by  the  acceBsorv-  jior- 
tion  of  the  eleventh,  and  it  communicates  with  the  hypoglossal,  iha 
upper  two  cervical,  and  the  sympathetic  nerves. 

The  vagus  then  desoenda  between  the  internal  carotid  artery  and  tlia 
jugular  vein  to  the  thyroid  cartilage,  then  between  the  vein  and  llio 
common  carotid  to  the  root  of  the  neck. 

On  thf  right  eide  Ihe  nerve  crosses  the  first  part  of  the  sulK-lavian  art«ry, 
dtHcciide  behind  the  right  innominate  vein  and  alon),-Kido  of  the  tmchcai 
and  si^ninlst  out  into  the  posterior  pulmonarj"  plexus  behind  the  root  of  the 
lun^.  Uelow,  two  cords  emerge  from  this  Tiloxns  and  mniify  on  tho 
cesujjhaeua,  forming,  with  bmnchea  trum  the  M\.  ihr  n-siiii1i;iirr!i1  pltiiuL 
Again  iomiing  a  single  trunk,  the  nerve  di'Mcnrl.  vu  tL-  \i\u-\i  u(  the 
(Esophagua  lo  rami^  on  the  posterior  surfai'o  i<r  kUi  .--rijtiiiir  ]i. 

On  the  left  aide  the  nen-e  runs  behind  the  Icfi  iiirniijjiii.iir  um,  liclween 
Ihe  left  carotid  and  subelavian  arteries,  and  tro.-i,i'.-  iln'  anlioi'  ihc  aorta. 
It  forms  the  left  posterior  pulmonary  plenus,  assislH  to  form  I  he  towplut- 
geal  plexus,  and  as  a  single  trunk  deaeends  on  the  front  uf  the  oMophagua 
to  ramify  on  the  anterior  surface  of  the  stomaeh. 

BraiieJiet:  (n)  In  the  jugular  foramen  i  An  aiiru-iiliir  brani'h  (Ar- 
nold's), from  the  jugular  ganglion,  receives  a  brani-h  from  ]x^lrouit  Ban- 
gliou  of  the  ninth,  traverses  a  small  canal  In  the  iH-iroiu  jiurtinn  nf  th* 
temporal.  cro.see8  tho  aimcductus  Fallonii,  and  iMimniuiiicalui  with  tiia 
&uial.  It  escapes  through  the  auricular  nssurc,  ihondividni  into  a  lirunell 
to  the  auricle,  and  a  second  which  joins  the  p™itcrior  anriinilnr.  A  w* 
current  branco  from  the  Jugular  ganglion  supplicn  the  dura  iiiatiT  tii  ilia 
posterior  fossa. 

(h)  In  the  neck:  \  pharyngral  bnnch  from  the  wrvical  flaiiKDoii,  de- 
riving its  fibres  mainly  from  the  spinal  accvsHon'.  erowM-*  iho  inl^^ial  mf 
otid,  and  joins  with  glosso-pharyngcn]  and  sympathetic  in  the  iiharynitivl 
ploius.     Phis  plexus  supplies  tlie  muacloti  and  mneona  nicmlfmnn  nf  ili* 

lihnr>TU(. 

The  tnjtTinr  htrynr/ral,  from  the  li)W<-r  nanglinn,  nini  iiilitnml  tit  tlia 
internal  carotid  vesaeU.  receiving  bnwthM  ff^ni  llix  pliaryntfmil  )iIw|(m 
and  sympathelJc,  and  divide*  into  the  external  ami  Inlnmil  laiyniCN 

The  u'cnut/ runs  beneath  the  ctcrno- thyroid  Ui  «i|i|ily  llio  rrWillil 
roid.  It  supplicN  the  infi-riirt'  cuiiMtrirtor,  atfl  meruit  \av*\m^  \»i ' 
phaij-ngeal  plexus  ajid  •uperier  cardiac  iH:rv< 
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H  TLe  iiilernal  branch  merces  the  tliyro-hyoid  membrane  lo  supply  (hi 
^iBiiMus  membrftue  of  the  laryns,  and  by  a  long  branch  joins  a  eimihl 
D^t  from  ibc  recurrent  nerve  behind  the  ala  ot'  the  thyroid  cartilage. 
A  twig  supfiliea  the  arytenoid  eus. 

The  inferior  or  reeurrent  laryngml  on  the  right  side  arises  in  front  of 
the  §ubclBvian  Bitery  and  winds  backward  around  that  vessel;  on  thu  It-ft 
it  arises  in  front  of  the  arch  of  the  aorta  and  winds  backward  aruand  it 
Both  nerves  ascend  between  the  troches  and  uesophagus,  behind  ih« 
common  carotid  and  inferior  thyroid  arteries,  to  the  loner  border  of  ihc 
cricoid  cartila^.  They  eoUir  the  laiyni:  beneath  the  inferior  (»nstHct(ir. 
supplying  all  its  intrinsic  muscles  eicepung  the  crico-thyruid.  and  jwn 
the  superior  laryngeal.  Each  gives  on  cardiac  nervce  wbich  join  llioae 
from  the  vagus  ana  symtMthetic;  tracheal  usi  tnophagcal  brawihe^  anA 
one  to  the  inferior  constrictor. 

The  cervical  cardiac  norvea,  two  or  three,  are  divided  into  the  »uj>rrior, 
joining  the  cardiac  branches  of  the  sympathetic;  and  the  infenor.  one 
on  each  side.  The  right  lies  in  front  of  the  innominate  art«rv,  and  joins 
the  deep  cardiac  plexus.  The  left,  iu  front  of  the  arch  ot  the  aorta, 
joins  the  superficial  cardiac  pleius. 

(cj  In  the  chest:  The  thoracic  cardiac  branches,  the  right  from  the 
trunk  of  the  vagus  and  from  the  recurrent  branch,  the  left  from  the 
btler  only.     They  join  the  deep  cardiac  plexus. 

Pttlnmiiitry  nerven,  two  or  three  anterior,  join  the  sympathetic  and 
form  the  anterior  plexus  on  the  root  of  the  lung.  The  ^terior.  larjcer 
and  more  numerous,  join  branches  from  the  second,  third,  and  founh 
thoracic  ganclia  to  fonu  the  posterior  plexus.  Offsets  fr^m  these  nerves 
acminpany  tne  bronchi  throughout  the  lung. 

The  cenophagmly  above  and  below  the  preceding.  The  lower  and 
lariter  branches  come  from  the  cesophageal  plexus. 

{d)_  Gastric  branchei:  These  are  the  terminal  branches  of  the  vaft 
The  right,  to  the  posterior  surface,  join  the  cceliac,  splenic,  and  left  renat 
filoiusos.  The  left,  lo  llie  anicrior  surface  and  lesser  curvature,  join  the 
right  ncrvf,  the  sympalhetic,  and  the  hepatic  plexus.  J 

Describe  the  eleventh  pair.  I 

The  eleventh,  or  spinal  aooessorjr,  consists  of  a  tpinnl  portiMH 
and  an  accraiori/  pari  to  the  vagus.  The  latttr  part  arises  as  five  or  n< 
filaments  from  the  lateral  tract  of  the  medulla,  below  the  origin  of  the 
TKKus.  It  sends  some  filaments  into  the  ^nglion  jugulars  of  tne  Tap». 
and  joins  that  nerve  below  the  ganglion  ccrvicalo,  being  continued,  for 
the  most  part,  into  the  pharyngeal  and  superior  laryngeal  branches. 

The  fpiiuii  portion  arises  from  the  lateral  column  of  the  cord  as  low  as 
the  sixth  cervical  nerve,  the  fibres  being  connected  with  the  anterior  horn 
of  gray  matter.  This  part  then  ascends,  between  the  posterior  ncrvv-niots 
and  the  liganientum  denticulatum,  throiigh  the  foramen  magnnm.  then 
out  again  Dy  the  jugular  foramen,  lying  in  the  sheath  of  the  vagus,  and 
here  oouuauiucaleB  vtil^v  iW  M«>«Hin  V^B'^'^!^    After  its  exit  frnm  Um 
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THE   BPINAL    NERVfS. 


skull  it  croBsef)  the  internal  ju^ar  vi 
Lo  end  in  the  trRpezius. 


1  and  pierces  the  stemo-mastoid 


Describe  tlie  hypogloSBal. 

llie  twelfth  or  hypogloaaal  nerve  arises  hy  tea  to  Rfleeii  filaments 
fri'iri  itic  groove  between  ilic  pyramid  and  olivan;  body.  The  deep 
i>riirin  is  from  a  nutleun  in  the  6oor  of  the  fourth  rentride.  The  filaments 
Ibrin  two  bundles  which  picice  tlie  duru  seponitol^'  and  unite  in  the  au' 
terior  condylar  foraraen.  The  nerve  descends  behind  the  intenml  carotid 
artery  and  internal  jugular  vein,  closely  bound  lo  the  vapiis,  then  (lUEees 
forward  l>elween  (he  arteiy  and  vein,  and  becomes  superficial  below  the 
dieaatric,  cun-inR  around  tne  occipital  arterj--  It  now  crosses  the  exter- 
nal carotid  and  ling:ual  arteries,  runs  between  the  wylo-hyoid  aud  hyo- 
gloseUB,  cumtnunicates  with  the  gustatoi;  nerve,  and  after  piercing  the 
gCDio-gloMug  bleaks  up  into  filaments  to  the  subatance  of  the  tongue. 

Bitiiichfi  o!  communication  pass  to  the  vagus,  superior  cervical  gan- 
glion of  sywpatlietic,  to  the  loop  between  ihe  first  and  second  cervical, 
and  to  the  gustAtory  nerves. 

Branches  of  distrioution : 

DeKxniUiia  nont  leaves  the  nerve  as  it  crosses  the  ocdpital  arter>'>  de- 
scends within  or  in  front  of  the  carotid  sheath,  and,  joining  the  communi- 
Mtnl^s  noni,  forms  a  loop  from  which  the  stcmo-h^oid  and  thyroid  and 
both  bellies  of  the  onio-o^'oid  are  supplied.  Its  origin  can  be  traced  to 
the  first  and  second  cervical  nen'es. 

The  ihip-o-hyoiil  braQch  crosses  the  great  comu  of  the  byoid  bone,  to    J 
supply  the  muscle.  I 

MoMcular  branches  nags  lo  the  stylo-gloasus,  hj'o-  and  geiiio-hyoglossus,    I 
and  genio-hyoid  muscles.  I 

Mmingail  branches  run  to  the  posterior  fossa,  leaving  the  nerve  al    I 
the  foramen.  1 

THE  SPINAIi  NERVES.  I 

Name  and  describe  the  origin  of  the  opisal  nerves.  I 

Tlie  sninnj  nen-ea  consist  on  each  side,  of  eight  eenical,  twelve  dorsal,  I 

five  luiulmr,  five  sacral,  ami  one  coccygeal,  in  all  thirty-one  pairs,  wliieli  1 

arise  from  the  cord  by  two  roots,  anterior  and  panterioi:    The  latter  are  m 

Ihe  larger  and  are  sunplied  with  ganglia.    The  suboccipital  or  first  cervi-  1 

wil  nerve  has  no  ganglion.     The  two  roots  unite  just  beyond  the  ganglion,  I 

and  the  resnltinp  Im-nk  divides  into  ticn  divisions,  anterior  and  posterior,  I 

each  ("ontBining  fibres  from  Iwlh  roots,    The/w^fcn'or  ilivinion  divides  into  m 

un  rxternnl  and  an  inlenud  brunch.     The  iiMterior  •Uvim'oii*  in  the  doTKil  I 

region  remain  separate,  but  elsewhere  they  unite  into  plexuses.  I 

DeocTlbe  the  posterior  divisions  of  the  cervical  nerves.  I 
^■That  of  the  jlmJ  or  svfmecipital  does  not  divide  into  tin  ctoCTwA  ^^^1 
^■teiud  bnncn.    It  orones  tjtU^M^to  the  Buhocu\p\Vt&  vna-w^Cv^^^  «s^ 
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THE  SPINAL   NERVEB. 

I  mpplies  the  comptexus,  the  obliqtit,  and  posletior  rerti.  a  branch  joini'iS 
'  the  second  nerve.  Of  the  otkeF  nerves,  the  external  hrsnchcs  suppfe 
the  splenius,  tmnsrersolia  colli,  cen'icnlis  ascendena,  and  tra^hdo-nuis- 
toid.  The  intrrnal,  except  that  of  the  second,  run  inward:  those  of^ 
the  third,  fourth,  and  Gftb.  between  the  complexns  and  seiuispinalt 
aapply  them  and  the  multifidus  and  the  skin  over  the  trapcsius.    "^ 

internal  Ijraachn  of  the  sixth,  Beventh,  and  eighth  run  beneath 

semispinalis,  and  supply  no  cutaneous  branches.  The  inlcrtial  hnncb 
of  the  second,  known  aa  the  grrat  occipital  nerve,  pierees  the  Inpetius 
end  complexus,  Bii]iphes  the  latter,  and  runs  with  the  oocipital  ailei; 
supplying  the  back  of  the  head,  and  sends  a  branch  to  the  small  oocipilal 

Describe  the  poBterior  divisioiiB  of  the  other  spinal  nerves. 

In  the  itortal  re;rion  the  Kc/rrmil  branches  increase  in  size  from  above 
downward,  pierce  the  longn'saimus  dorsi  to  supply  the  erector  spiniv  croup. 
(uid  those  of  the  lower  sii,  the  skin.  _  The  inlcnial  branches  of  ihc  six 
upper  supply  the  multifidus  and  semisptnalis  dors  and  the  akin.  The 
six  lower  internal  supply  the  multifidus,  but  not  the  skin. 

In  the  lumbnr  ref;ion  the  inlenial  branches  end  in  the  mnlti6dua 
The  exlrrnnl  supply  ihe  intertransverse  muscles  and  erector  spinee,  and 
the  upper  three  the  skin  over  the  gluteal  re^clon. 

In  the  Kicral  re^on,  of  the  vpper  three,  the  inlenial  hran<:hee  end  in 
the  multifidus  spince,  and  the  Arfn^n^  anastomose  with  the  fourth  soL-nil 
and  lost  lumbar.  They  send  olF  filaments  over  the  great  sciatic  Uganient, 
finally  ending  in  the  skin  br  two  branches. 

The  last  hco  do  not  divide,  but  join  the  coccygeal  nerve. 

The  posterior  division  of  the  coccygeal  nerve  ends  with  the  above,  and 
supplies  the  skin  over  the  coccyx. 

Describe  the  anterior  divisions  of  the  spinal  nerves. 

They  are  larger  than  the  posterior.     Each  division  is  connected 

the  syiiipalhelic.     Those  of  the  (xrvicnl,  lumb'ir,  and  g^imil  nerves 

plexuses.     Those  of  the  doreal  nerves  for  the  most  part  remain  separate 

ISoe  Brachial  Ft<^>u.) 

Describe  the  cervical  plexus. 

It  is  formed  by  the  anterior  divisions  of  the  upper  four  cenieaJ.  _  .  . 
which  emerge  between  the  scalenus  medius  and  reutus  anijcua  major. 
It  lies  upon  the  scalenus  medius  and  levator  anguli  scapuhc,  beneath 
the  stemo- mastoid.  Each  nerve  except  the  firet  diviiles  into  a  bran^ 
for  the  nerve  above  and  one  for  the  nerve  below.  The  anterior  divtsiDa 
of  the  first  (suboccipital)  ncne  grooves  the  alias  beneath  the  vertebral  a^ 
tery,  and  joms  the  second,  supplying  the  rectus  lateralis  and  rerti  autiet' 
It  communicates  with  the  sympathetic,  vagus,  and  hypoglueeal  nerves. 

What  are  the  branches  of  the  cervical  plextis  ? 

Its  branches  ate  siipnjiciul  ko.4  ■("ii. 
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PLATE  XXIV. 

Fig.  i.—Tofiierp-uffSl 


i^bA  mmmSmiiaMm,  aad  (Mpra-m 
'hammmmtmqmHt  aid  Meno'UuuiJiU  '■■ 
HM*  afieutifi  Ir  iMr  mum. 

»W  Ay  hlBAf  WMt  of  Ml  fxOtwil  »<> 

IW^a^EUi.  kAida  masouUr,  tu  •!  < 

IW  ikil  wi  Inrth),  idi)  oonimiinUw*  '  - 
aocHnr  «Mai  iIm  it«mo-inu>ti>i<l  ■wl  <> 

IW  mnauL  ue:  oomrounloatlnK,  li  . 
fnc  Bid  MMnd.  10  the  vikiin,  liypiiKluiml.  ■n')  ■ 
hmyfc  ftM  the  founh  to  tlio  ntUi ; 

IbMBolsr,  lo  the  latcnil  biiil  KntcHcr  reH]  niU'  I' 
nd  Kceul); 

Conmmnioaiites  nonl,  K'^'icrnllv  '<*'< 
(hnj  third.  pu£s  uiiiUt  i>r  <ivrr  llin  ini<-[i>.<l  . 
ioB  branch  miiii  the  hv|">iil'mml  tii'tV' , 

Phrenic,  from  iho  iliiiil,  limirli, 1  fiii:. 

«iilKU».  then  between  di>'  hmL  L  '  i  <  I' 
inienuil  manimory  nrU'tv.     It    H,.  .. 

niD8  between   the  i^irr'nMKli 

phragtu;  it  coTuniunifiii'--  "iili  i* 
the  nerve  to  the  8ii)u'I;i\iM-     'I  !■■ 

runs  external  to  the  iiiri' "- 

eroasea  the  front  of  tb.'  : ' 

supply  the  dittphramii,  i-l ■' 

Hdit,  with  the  phn'iiU'  I'iMii.  ].'  '  ' 
whifh  wilds  branches  to  llie  nni''  ■'  ' 
and  to  the  hepatic  plexus;  on  ibi  '  '' 
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iribe  the  bracliial  plezns. 
,    Ponned  by  the  anlerior  divisions  of  the  lower  four  cerric*!  and  firat    ' 
Jorsai,  as  follows:  the  fifth  and  sixth  form  an  upper;  the  eeventh,  a 
middle ;  and  the  eighth  cervical  wilh  first  dorsal  a  lower  trunk.     Each 
uf  these  tninlcs  then  separates  into  an  anterior  and  a  posterior  branch. 

The  anterior  branehes  of  the  upper  and  middle  trunks  form  ihi!  oiiter 
cord  of  the  plexus ;  the  anterior  branch  of  the  lower,  the  inner  cord :  of 
the  posterior  coni  it  is  variously  stated  that  the  posterior  brsuchce  of  all 
three  trunks  form  it,  or  that  the  posterior  braiiehes  of  the  upper  and 
middle  trunks  iiinn  it,  while  the  ^terior  branch  of  the  lower  trunk 
joins  the  musisnio-spiral  nerve.     It  is  altogether  a  mutter  of  dinaetlion. 

The  plexns  is  at  first  between  the  anterior  and  middle  scaleni.  then 
above  and  external  to  the  subclavian  anery.  It  pasws  behind  the  clavicU 
and  subchtvius,  lying  on  the  subscapularis  and  scrratus  magnua.  Thtt 
cords  lie  external  to  the  first  part  of  the  asiUaty  artery,  bnt  surround  tbt 
secoud  part  of  that  vessel. 

What  are  the  branches  of  the  brachial  plexus? 

BllANCHES  ABOVE  THE  Cl^VICLE:   a  Ijr'inch /iifm 

nhreiiic,  and  mtisoular  branches  supply  the  scaleni,  lonaus  wlii,  rhi 


BllANCHES  ABOVE  THE  Cl^VICLE:   Z  hr'incli /nml  t/irji/tk  io\ne  ths 

t.irenic,  and  mtisoular  branches  supply  the  scaleni,  lonaus  wlii,  rhoin- 
Didei,  and  subcluvius.     The  brandi  to  the  subdarius,  from  the  trunk 


formed  by  the  fifth  and  sixth  cervical,  crosses  the  subckvian  arterj-,  ita 
third  part,  and  sends  a  branch  to  the  phrenic  nerve. 

The  posterior  thorooio  nerve  from  fifth  and  sixth  cervical  runs  out ; 
of  the  scalenus  raedius  and  descends  behind  the  claricle  upon  the  ae»- 
nXns  ma^us,  which  it  supplies. 

Tiie  BupraBoapular  nerve,  from  the  fifth  and  sixth,  enters  the  snpTft-  \ 
spinous  fossa  by  the  notch,  supplies  an  articular  branch  and  one  to  th*' 
mnsele,  also  a  branch  to  the  innfaspinous  fossa  and  muscle. 

Branches  nELowTHE  Clavicle:  the  fArwcnrrfu  give  off  thofollow-j 
ing  nerves:  the  outorj  the  musculo-cutaneous,  outer  head  of  median,  tx-* 
terna!  anterior  thoracic;  the  inner,  the  internal  anterior  thoracic,  inner 
head  of  median,  internal  and  lesser  internal  cutaneous,  and  the  ulnar; 
the  posterior,  the  niusculo-spiral  and  circumflex  and  subacapulitr. 

Describe  the  thoracic  and  subscapular  nerves. 

The  anterior  thoraoio  nenes  sujiply  the  pectoraJ  miiscles.  The ' 
rrYci'nii/ crosses  the  axillarv  artery  and  gives  a  branch  to  the  inner  nervQi , 
and  the  internal  run.i  forth  between  the  artery  and  vein,  and  joins  tlM ' 
branch  from  the  external,  forming  a  loop  around  the  arlety. 

The  Bubeoapular ;  the  tipper  supplies  (he  subscapularis  at  Its  app« 

Eart;  the  mi'diJle  or  lonif  accompanies  the  subscapular  artery  to  the 
itisaimus  dorsi;   and  the  lower  supplies  the  subscapularis  and  tens 

icribe  the  internal  "  cutaneous  "  nerves. 
The  internal  oatai\«oaA,  on  vW  vcMftx  «lde  of  the  axillary  artoiy, 


n 


■derot'  die  pnsiiiaui!  sunnr.  un  mK  'jipiiu^  :Jiif  .-»-(•  •>-.'','»t-4Hni* 
id  0»«  die  hrtriiiuii  r.irtra  ii  piorx  :ae  -jkia  M  ;b«.'  juiii.t  SWvc 
fibe  hUrpM.     h.  dual  mut  ^riumi  toi*  mw-htn  .tfcoiijutvio  ii>it^^ti&«. 

im  the  vm  I  vipoiiea  um  dtr-e  aimviiM  3n;aci<.>iNtl  iK-iv,  l*  ituiittmt 

r  tW  Oi&l  uuic  iBii  the  f«lBar  L-naaei'at  bniii.-lt  ot'  th«  «M\tt«i»i     ll 

MKk  ■kau.Mli  ilnar  ibe  favk  oC  th«  lt.<(viuTu  u<  ihi^  wtm  *»X  .iotW 
naebca  of  die  mCal  uni  mnnilo'ff'inl  nervw. 


tke 

It  araes  bf  two  nnce-  an  ooter  )n>iii  tlw  mittr  M<4J  an>l  mm  ihimw  tH>tH 
w  ■mm'  cfira.  wfawli  nnhe  in  fivat  of  ihv  a.\ilLtr>  wrt\'c>  tt  (>t\«M-i> 
rer  (or  mtiler)  the  braehul  anny  to  its  inner  sitlo.  ll  i-iiti>t«  ihi>  Kin^ 
rs  between  the  two  iMads  of  the  piunalur  It'rrck  rannititi  \>n  lht>  Mt'^tur 


lilt  it  Um  behind  ■ 
Ineribi  tta  tanockeB. 

BxAlfCBn:  in  ibo  arm,  none. 

£(  (Ae/oTMnn  it  mpplies  all  the  tuptrfieutl  Hrjutr  m¥ 
■   .    _:-. ^, la  to  tlw  olbow-Jai»t 
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The  anten'or  intfroiteota  neire.    Thia  rans  along  the  interoasMnif 

^lerabrHDe  with  the  artery  of  that  name.     It  Bnpplies  the  flexor  lonnu 

poUicia  ftod  the  outer  halt'  of  the  flexor  prol'unaus  di^lorum  muscka,  j 

between  which  it  lies,  and  elLm  (he  pronator  quadratus,  in  whifb  i 

end  8. 

The  pnlmar  ciitanfoui  bmnch  piereea  ihe  fasciii  above  t 
ligament,  and  supplies  the  skin  over  (he  bull  of  the  thumb  and  (he  pain. 
It  oorammiioates  with  branuhea  of  the  ulnar  and  eKcmtU  c  " 
nerves, 

III  Ihepalm:  the  nerve  lies  on  the  flexor  tendons,  covered  by  the  i_ 
nular  ligament,  and  becomes  larger  and  reddish  in  color.     It  divides  inll- 
two  branches— the  extcrnai,  supplying  some  of  the  niiiscles  of  the  ihumbL 
and  digital  branches  to  the  thumb  and  indes  finger;  and  the  infCT-na^J 
"■■""'■""g  difrilid  nerves  to  the  index,  middle,  and  ring  fingers.  " 


"■SftJ 


___e  miuctf/oibrancheasupplvthe  abductor,  opponens,  and  o 
of  the  flexor  brevis  pollicis.  Tlie^raf  diffitah  with  the  second.  supplieL 
the  thiAnh,  the  fomier^oining  a  branch  of  the  radial.  The  third.  aJon^ 
the  radial  side  of  the  index  finger,  supplies  it  and  the  first  liinibriaiG*  ' 
"Shefimrth  Bupolies  the  adjarent  sides  of  the  index  and  middle  fiDn__ 
and  the  second  lumbricalis.  The ){/?%,  to  the  adiacent  sides  of  the  middlt  ' 
and  rin^  fingers  joins  a  branch  of  the  ulnar.  Each  digital  nerve  dividn 
at  the  dp  of  (he  finger  into  a  branch  to  the  pulp  and  one  (o  the  matri 
of  the  nail.  Al  the  base  of  the  fiist  phalanx  each  sends  a  branch  to 
the  back  of  the  second  and  third  phalanges. 

Describe  the  ulnar  nerve. 

Tlie  ulnnr  runs  inii?rn,i1  to  the  axillaiy  and  brachial  arteries  as  br  aa 
the  middle  of  the  n.rm.     It  then  pusses  (o  the  groove  between  the  olec^ 
ranon  and  internal  condj'le  with  the  inferior  profunda  arter)-,  and  rum  J 
between  the  two  heads  of  the  flexor  carpi  ulnaris,  king  beneath  tha  I 
muscle  above  and  to  the  radial  side  of  it  below.     In  the  lower  two- 1 
thirds  of  the  forearm  the  ulnar  artcrj-  is  estemal.    Tlie  nerve  thesj 
nrdsNcs  the  annular  ligament  between  the  artery  and  pisiform  bone,  t 
divides  into  a  auperficml  and  a  deep  branch. 

Describe  its  biancbes. 
Branches  :  In  the  arm,  none. 

In  the  forearm,  several  articvlar  to  the  elbow.     Mtuetitar,  to  i 

flexor  carpi  ulnaris  and  inner  half  of  the  flexor  profundus.     Tiai  f*-  _ 

nroiM,  by  a  common  trunk.     One  joins  a  branch  of  iho  internal  culft-J 

neous,  and  the  other,  the  pabmtr  eulmienis,  runs  on  the  ulnar  aneiy  Hi>l 

the  palm,  joining  branches  of  the  median  nene.  W 

The  lional  eut'tneoii*  runs  backward  beneath  the  flexor  carpi  nlnnrn^  M 

and  supplies  dorsally  the  little  and  inner  half  of  the  ring  fincor.    ""  ' 

latter  communicHtes  with  the  contiguous  branch  of  the  rwliaL 

K     In  tlie  palm:  ihc  nuperficiul  and  (7n-p  bmoches.     The/n-ifKTsuiipUfl 

Htfl  skin  and  palmu'iaWv\a  a.u^£\^\\B.Vlit%ni;hea  to  the  little  mA  in 
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.  , „  _ .     I.  diprt..  supi^es  a 

tlie  smscleB  of  the  hand  except  tbaee  Biippfieii  hf  the  UMian  nerv«,  ts~ 


I 


Describe  tbe  Boscnlo-^inl  nene. 

It  runs  behind  ih«  axfltaiy  and  iMBchu]  waeb.  and.  Ulvr  in  the  mm 
oolo-spiral  groove  wiih  the  snperior  profunda  arlen'.  ifarn  brttrcrn  t* 
brachialia  anticas  and  mpinator  longns.  In  front  of  ihe  ontia-  c— *■ 
it  divides  into  the  ntiHal  and  potlrrior  tiiterfUMvut  nerv«& 

B&AKCMES :  mnscDlar  and  CTiIaneoOB. 

Miiicvlnr  hra-ndia:  the  internal  mpnltes  the  inner  and  middle  hcl 
of  the  Iriccpe;  thepoffmbr  supplies  tne  oatcr  head  of  tho  triivpsu 

the  aneonetifi;  the  external  sopi^ies  the  supinator  tongus,  ext*^ 

ndialis  longior,  and  the  brachialis  anticus. 

i\ttineoiu  braathe* :  the  latrmal  supplies  the  inner  side  of  the  po#- 
■"    '  -  ..       .  ...  ..       ij^^ 


Describe  the  radial  and  posterior  interosseous  nerves. 

The  radial,  benealh  and  iiarallel  with  the  eupinnlor  lonjEiis".  finaL 
runs  backtrord  beneath  its  lenaon,  ju§t  above  the  wrist,  pietvcs  the  (hsoili 
and  divides  into  two  branches.  Of  these,  the  Arffnm/ supplies  thnra^fl 
side  and  ball  of  the  thumb,  and  joins  a  branch  of  the  luuscuhMnitAne   ~ 

the  inlemol,  after  communieating  with  the  musculo-cut — 

dorsally  diEilul  branches  lo  the  thumb  and  Index,  ini 
middle  and  outer  half  of  the  ring  fingers. 

This  last  joins  with  the  contiguous  branch  of  dorsal  cutaiiMiua  of  ulni 
aud  they  all  terminate  at  base  of  second  phalanx. 

The  poBterior  isteroBaeous  pieiees  the  supinator  brovia,  and  n 
beneath  the  superScint  muscles  on  the  back  of  the  forearm  and  ou  tne 
lower  part  of  tho  interosseous  memhrHne.  It  supplies  all  the  niUBcIca 
of  the  back  and  outer  port  of  the  forearm  except  tne  supinator  lonKUs, 
extensor  carpi  radialis  longior.  and  the  anconeus,  and  terminates  at  the 
wrist  in  at'ai)Ei'<)n  from  which  are  supplied  the  carpal  ligniuonts  Midjl 

Describe  the  anterior  divisions  of  the  dorsal  nerves. 

t'irtt  diirtid ;  ihe  anterior  division  in  part  joins  the  brachial  pU-iiU, 
and  the  remnindcr  of  the  ncri'e  forms  the  first  intercostal,  which  has  no 
lateral  cutaneous  branch. 

The  upper  six  are  called  the  pectoral  iniercoatttl  nerves,  and  lie  ImiIow 
the  vesaets.     At  first  they  run  between  the  pleura  and  the  cxiuniul  'rn^m 
L  leteostai  muscles,  then  between  the  two  planes  of  muscles  to  tWvw'"' 
I  of  the  rib,  hero  giving  off  the  lateral  cutawwuu  ft«\«*.   '^«.  x 
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now  enter  tbo  suhelance  of  tbe  interna]  intenostals  as  fkr  as  the  cartila^m 
where  they  lie  between  ihe  muaciee  and  the  pleiira.  Finally  they  nres 
the  iniemal  nioiniuary  vessels  und  the  truin^ularrs  stemi,  pienx;  the 
interaul  iittenxieiAlx  and  pectoralis  ui^or,  and  end  in  the  elcUi  of  the 
chest,  as  the  aiitfrior  culniuxna  nerves  of  the  thorax. 

Br-iiiJuv:  miaciilar,  to  the  intercoetals,  IrUngolaris,  Icvatorw  costs- 
rum,  and  tterrstuB  poBtieu«  superior. 

The  lateral  outaneoua  are  given  off  about  midnay  to  tbe  stemiun. 
pierce  the  serratua  tnagnus  and  external  intenustala,  and  each  di\-id«s 
inUi  two  branchee,  anterior  and  posterior. 

The  attterifir  rui)s  to  the  akin  over  upper  part  of  the  c:(terDal  obliqiiL'. 
nuimnia,  and  skin ;  the  puslcrior,  to  the  skiu  over  the  eeapula  and  laiis- 

The  lateral  outaneoua  of  the  second  donal  crosses  to  the  arm,  ioii« 
the  nerve  of  Wrisbcr^',  pierces  the  fascia,  and  supplies  the  skin  of  the 
upper  half  of  the  inner  and  back  part  of  the  upper  arm.  Joining  the 
cutaneous  briuch  of  muaculo-spiral  nerve.  This  nerve  ia  generailj-  ailed 
the  iiifrrootlo-hitnuntl.     It  has  no  nnimur  division. 

The  LOWEEi  SIX,  or  abdominal  ial«iv«atals,  run  from  the  intcnxtetal 
spaces  behind  tbe  c«rtila^es,  between  the  internal  oblique  and  tntisier 
salia,  to  the  reotnn,  which  l\iey  enter.  Theysopply  the  iniercostaLt,  scr- 
mtus  jKKticus  inferior,  abdoDjinul  inuseles,  ana  end  in  the  skin,  as  the 
aalerior  atUiaemis  nerves  of  the  abdomen. 

The  lateral  cutaneous  branches  have  a  similar  distribution  to 
those  in  the  chest. 

The  LA»T  DORSAL  nerve  is  altogether  abdominal.     It  crosses  the  fiimd- 
ratus  lumbonim  and  runs  in  the  abdominal  wall  like  tbe  lower  inter- 
costals.     It  communicates  with  tbe  ilio-hypo^fastrio  and  with  the  first 
lumbar  nerve  {d<irt!-liimliar\.     lis  lateral  cutaneous  branch  snppliM  I 
the  skin  of  the  forepart  of  the  gluteal  region  as  low  as  tbe  gn^al  tro-  I 
chanter.  I 

Each  dorsal  nerve  is  joined  by  short  conununicating  branches  irom  Um  | 
sympathetic. 

Describe  the  anterior  divisions  of  the  lumbar  nerres. 

The,Sr«(  unites  with  a  brandi  trom  llic  last  dorsal,  the  ilnTin'-ltuitbiV  J 
wrre,  and  then  proceeds,  lorether  n-ilh  the  necoiiii,  third,  uid/mrrth,  ta  J 
form  the  lumbar  plexus.     Thc^A  joins  the  sacral  (ilesiw.    They  ai 
joined  by  sympathetic  filaments,  and  furnish  btanchee  to  the  peons  an 
quadrat  us  muscles. 

Describe  the  Inmbar  plexus. 

It  ia  fonned  in  the  sulistance  of  the  psoas  muscle,  in  the  followiiiK 
manner :  Kath  of  the  first  four  lumbar  ncnes  divides  into  an  wjnpo-  and 
a  lower  braneh.  Just  before  dividing  ihe/int  receives  the  doTM-lumW 
aerre,  and  tlie  f/ii'r>(  and  ftur/A  send  each  a  branch  to  the  nerve  below. 

Tbt  tipper  bntncli  vK  vsat^cS.  u^vT\\<e&\xiSA  ^«  Uto-^fpogMiric  ud 
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bnnch  of  Um  Mcond  to  foim  the  gatUo^rwrol  Bcm.  1W  «h»  ^MS 
with  the  Ineer  branch  of  the  seoood  to  fbm  ■  oofd.  Hub  end  piati 
downmid,  and  jpna  off  thn  atemat  aitameom  dcttc  aad  a  bcaach  In 
the  obtvator,  after  whidt  it  mutes  with  the  apper  InndieB  of  Iho  thhd 
mA  fourth  to  fonn  the  aaterimr  cmrai  nerve.  The  lower  bnachca  of  tb« 
diird  and  fborth  unite  to  form  the  obturator  oem.  (Sea  Kg.  1&.) 
Fio.  16. 


Deaoibe  the  ilio-hrpofaAric  and  £ 

The  Uio-hypogaBtrlc  «»->]■>»  u  '.!*  v 
the  quadnilu*.  pienief  tli*-  Iraiin "Tiitii*  u' 
I'jetweeti  it  nod  me  iiiltrriij  vljii-ru"-  m*.-..  ■•■ 
pii[i[Jie?  ilie  skill  'jvfT  ili«-  jriuu;'  'ii-i  ,ij-. 
dipts»l:  iht  hyji'iffji^rH  Imti-i.  "'Uiuimi.'K 
[liir'n't^  i)i«  (>>JigiK  uiuwlo  hi  ««}•]•';  '<a 
pwric  reri'rtis- 

Tlie  ilio-inFniBal  itvm*  flu   >i<i),"ii- 

Ctnljliir.  IiifTMit'  tli«  tmiu"  •rrtaiil'F    ■r-iiiiiuuii.'a 

uii]  ruu»  ill  tilt  iiiL'uiiui] 'iLiui,  rvyy^- it-r  .\ 
and  peuit   ihe  kbiuui  ii  "'-  '- 


II  (U  i^.v 


Thft 


m  duwKwant  umu^  h 


286  THE   SPINAL   MBTIVB8. 

and  divides  some  ilistance,  above  Poupart'a  ligament  into  t.  gmilaJ  and  I 
A  crural  branuli.  The  fontwr  lies  on  tlie  eKierna]  iliac  attcrjt',  sending  1 
Blameats  aruund  it,  and  runs  witli  the  cord  tlirough  the  in^innl  cand  J 
to  the  oremaster  uiuade ;  in  the  female  it  runs  on  tlie  round  liKamenL  I 
The  cniriil  branch  runs  under  Poupart'a  licanient  iiilo  the  tItiKh,  eemt  1 
ing  filaments  aronnd  the  femoral  artery,  ana  l^'ing  supcrBciAl  to  tlie  aneiT  I 
in  the  femoral  sheath.  It  supplies  the  skin  of  the  upper  thigh,  and  I 
joins  the  middle  cutaneous.  I 

The  external  outEineous  crosses  the  iliaeos  and  enten  the  thi^  a 
through  the  notch  Iwlow  the  anterior  superior  spine  of  the  ilium,  divid- 1 
inji;  into  an  iintfrior  and  a  posterior  branch.    The^nntT  runs  in  a  nnal  \ 
within  the  fascia  lata,  and  becomes  cutaneous  4  inches  below  Poupan's 
ligament     It  BUpijlics  the  front  and  outer  part  of  the  thigh  to  the  knee. 
sometimes  Joining  in  the  patellar  plexus.     The  iMMfmor  branch  supphes 
the  skin  of  the  outer  and  back  part  of  the  thigh  halfway  to  the  knee. 

Describe  the  obturator  nerre, 

The  obturator  nerve  cmerccs  from  the  inner borderof  the  psoas  at  the 
pelvic  brim.  It  runs  above  the  obturator  vessels  to  escape  at  the  upper 
part  of  the  obturator  funimen,  dividing  into  two  branches  separated  by  the 
adductor  brevis.  The  anterior  runs  beneath  the  nectineus  and  adductor 
lonsuB,  joining  at  the  lower  part  of  the  latter  with  branches  of  the  iong 
Bftphenons  and  internal  cutaneous  nerves  to  form  a  plesus.  A  fcnww* 
supplies  the  hip-joiul ;  ni'U'Cu/ar&rancAestofnW'iliBRndaddactijrlongna, 
sometimes  to  the  adductor  brevis  and  pectineua;  tbetorminal  biwich 
to  the  femoral  artery. 

The  posterior  branch  pierces  the  obturator  extemn."  and  runs  behind 
the  adductor  brevis  on  the  adductor  magnus,  and  supjilicH  these  mnsdva. 
A  branch  to  the  knee-joint  pierces  the  magnns,  lies  on  the  popliteal  arterr, 
sending  branehea  to  it,  and  pierces  the  ligamentum  Winslowii !«  supply 
the  synovial  membrane. 

The  acasiory  obluralor  arises  by  branches  from  the  second,  ihinl.  and 
fourth  nerves,  or  is  a  branch  of  the  obturator.     It  runs  along  the  inner    : 
border  of  the  psoas,  and,  crossing  the  pubes,  divides  beneath  the  pect»<  m 
neiis  into  three  branches — one  to  the  anterior  branch  of  the  obturator,  T 
another  to  the  hip-joint,  and  a  third  to  the  pectincus.     It  is  not  constanL  ■ 

Describe  the  anterior  cmral  nerve. 

It  is  the  lar^e^st  branch  of  the  lumbar  pleitua.     It  enters  the  thijEh 
between  the  psoas  and  iliacus,  external  to  the  femoral  artery,  and  diviiKs 
into^an  uiiterior  (mainly  cutaneous)  and  a  po»lerior  (mainly  muscular) 
portion. 
Braiicltes  : 

Within  the  abdomen,  three  or  more  branches  to  the  Uiacu»,  and  • 
branch  to  the  femoral  artery. 
■  jAnterior  portion  : 
■- (a)  The  mitWie  cutanenua  ■p\ftTce»  ^^vlt  ^ascivi  luia  4  inches  below  Poo- J 
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fpwt'fi  ligament,  and  divides  into  two  branches  wliioh  niii  on  the  iroDt  of  1 

'  the  l.hiph  to  the  [latella.     It  joins  the  crural  branch  of  the  genito-crural  1 

ftod  the  itjteniitl  cnUneoiie  nerves.  ' 

{li)  The  iaiernai  cutimatns  cTOgsee  the  femoral  artery  and  divides  into 
two  branclieB,  anterior  and  posterior,  It  supplies  several  oulaneons  fila- 
ments which  follow  the  course  of  the  long  saphenoua  vein,  one  reaching 
to  the  knee.  The  itntcrior  branch  runs  to  the  knee,  perforating  fascia 
lata  low  down,  and,  crossing  the  patella  to  its  outer  siaCj  communicates 
with  a  branch  of  the  lone  saphenous  nerve.  The  poiterior  Wnch  mns 
iilnug  the  posterior  border  of  the  sarlorins,  communioalea  with  the  in- 


teniiil  saphenous  nerve,  and  supplies  the  skin  of  the  inner  side  of  the 
Uiigh  (lower  part)  and  leg.     It  perforates  fascia  lata  at  inner  side  rf  J 
knee.     It  also  joins  branenes  of  the  obturator  beneath  the  fascia. 

(e\  Branch  to  the  peetineus  passing  behind  the  femoral  vessels. 

Ill)  Branches  to  the  sartorius  from  the  middle  eulaneous. 

Posterior  Portion: 

(n)  Branch  to  the  reflus  femoris ;  also  sends  a  twig  to  the  hip-jomL 

(61  Branch  to  the  vastus  extcmus. 

[(-)  Branches  to  the  crureus:   one  of  these  sends  a  fikmcnt  to  tlia  J 
knee-joint. 

Ut)  Branch  to  the  vastus  iniemus  accompanies  the  saphenous  a 
and  sends  a  filament  to  the  knee-joint. 

(r)  The  mtminJ  mphenoa*  nerve  accompanies  the  femoral  vessels, 
being  at  first  cKternal  to,  and  later  crossing,  the  arterj'.     It  then  ruDB 
beneath  the  sartorius  to  the  inner  side  of  the  knee,  pierces  the  fasciS)  1 
nnd  aucumpanies  the  saphenous  vein  along  the  inner  side  of  the  leg.  1 
Passing  in  &ont  of  the  inner  ankle,  it  ends  on  the  inner  nde  of  ine  1 
nielatarsits.     It  communicates  with  the  obturator  and  internal  c  ' 

Branches  supply  the  skin  of  the  leg.     The  lemiinal  brandies  com     . 
nieute  with  the  muscnlo-cntaneoiis,  and  a  patellar  branch  spreads  oufcl 
over  the  knee  and  joins  in  the  patellar  plexus. 

Describe  the  anterior  divisions  of  the  sacral  and  cocc7geal  nerves. 

The  anterior  division  of  the  _fil'lti  lumhir  receives  a  bKincb  rnmi  the 
fourth,  and,   under  the  nanie  of  the  Inmlio-miciiti  cord,  joins  the  first 

The  anterior  divisions  of  the  firtl  four  sacral  nerves  escape  by  the 
nuieriur sacral  foramina;  t)\e  fifth-,  between  the  sacrum  and  coccyx;  all 
join  wiOi  filaments  from  the  sj-mpathetic. 

The  first  tAnv,  with  a  branch  from  the  fourth,  enter  into  the  fonua- 
tiiin  of  the  sacral  ple.ins. 

Tlie  finirlh,  its  remaining  portion,  sends  branches  to  the  bladder  and 

diacent   viscera,  and    supplies    the    levator  ani,  coeeygeos,  extcmiil 

:«r.  and  skin  of  ihe  perineum.     It  also  sends  a  branch  to  the  fifth 

„ The  viseeral  brunches  unite  with  occasional  branches  Ctv^^ctOoA 

third  sacral  and  with  the  sympathetic. 
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Theyf/iA  gacral  pierces  the  coccj-geuB,  supplying  it  vad  ihe  ekin  a 
the  coucyz.  Branehes  trou  the  iuurLh  sannl  am  the  coccj-geal  n 
join  it. 

The  anterior  division  of  the  cocfygfol  nerve,  very  small,  pierces  the 
«oi%ygeus  and  saero-matio  tigamentH,  and  terminates  by  uniting  with  the 
fiilh  socrul. 

Beacrlbe  the  eacral  plexus  and  emunerate  its  hranchea. 

It  is  formed  by  the  anterior  divisions  of  the^raf,  tfcond,  thtnl,  and 
part  of  the  fourth  sacral  nerves,  together  with  the  luiubo-saifnl  ccrd. 
The  lumbosacral  coni,  with  the  first,  Beoond,  and  part  of  the  third 
Bacml  nerve,  ia  eontinued  into  the  apper  great  branch  of  th«  plexus, 
and  the  remainder  of  the  plexus  forms  the  lower  or  amaUcr  braoch. 

Branches  :  besides  tbe^ie  two  principal  branchee,  which  are,  respect- 
ively,  the  grail  fciatic  and  the  pvdtc  nerves,  the  npper  nerves  of  the 
plexus  give  off  the  nerves  of  the  pyri/ormin,  qiutdraha  frmnra,  nht»- 
ralor  iiiteriiiu,  and  gemelli,  as  well  as  the  tuperhr  and  iilferiar  sflutteL 
imiat!  sciilk,  and  a  perforating  cHlancoiu  branch. 

Describe  the  muscular  branches. 

The  muscular  branch  to  the  obhtralor  inlemtu  croescs  the  spine  of 
iscbiiim  and  enters  the  small  soiatiu  foramen  to  the  inner  snrrac«  of 
muscle.  It  altw  supplies  the  mtperior  gemiilua.  That  to  the  miaiiriK^^ 
femora  runs  beneath  the  tendon  of  the  obturator  iniemus.  Mid  suppJiM 
also  the  it{ferior  gimidhis  and  hip-joint.  Lastly,  the  pyn/ormw  receives 
several  filaments  Irom  the  sacral  nerves  previous  to  the  formation  of  the 
plexus. 

Describe  the  gluteal  nerves. 

The  Buperior  gluteal  emer^  above  the  pyriformis,  throuah  the 
great  sciatic  notch,  and  divides  into  an  «itpfr  bnuioh,  to  the  ^uicos 
medius,  and  a  touvr.  larger  bratiuh,  whiuh  supplies  both  the  medius  and 
niinimns,  pieri'inK  the  latter  to  end  in  the  tcusor  Ta^oro  fcinoris.  Il 
arises  Irom  the  lumbosacral  cord  and  first  sacral  nerve. 

Tlie  Inferior  gluteal  emerges  below  the  pvrifonuis,  dividing 
numerous  branches  for  the  gluteus  maximiis.  ft  sends  a  branch  to 
the  small  sciatic.  It  arises  from  the  lumbo-saeral  rord  and  first 
second  sacral  nerves. 

Describe  the  small  sciatic  and  peribrating  cutaneous  nerres. 

Tlie  email  eolatlo  appears  below  the  pyriformia.  and  runs  liencttllL 
the  gluteus  max imus  upon  the  sreat  sciatic  nerve,  thence  beneath  tli* 
fascia  lata,  which  it  pierces  just  below  the  knee.  It  communicates  with 
the  external  saphenous  ncne.  It  arises  from  the  second  and  third 
■Boral  nerves. 

Sranehe*:  cutantovji.  to  the  calf  of  the  kg,  to  the  inferior  gluttlia 
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tiranehe*:  cutantovji.  to  the  call  oi  the  leg,  to  the  inferior  gl 
Ion,  and  to  t\te  bscW  kaI  uumt  part  of  uie  thigh  (/imoraT 
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of  the  uek  |flR  a?  -aft 
and  p<nieik  iiercs. 

The  x«r'!>«  riii»  jl  i 
will  m  Unt  juKfiM-^s^iu.  i 

bnD^bf«     TlMt  tBr>r  fmigiT-  rait  •eEi-tnui.  KiL^tr:-;-'  Li:  -ire  inb.-*-?    - 
the  j«-r!t»r:'ni-  ^rTidair  i  :nai'.!i  •:  'An  lL^^J.*a^  Hn-iLir-^r    z  ".•-  •^-.''isu 

TLr- '■*_.•' '^•''^     "rui-a***  ir*  ♦r.-inAl  kz*z  "rr^"- n'      T'l-r  r'.ni»-'  -".t- 

to  tLr  B^io:^  2:ii*  li»;  *^zck*  ilfr  •*"!.  ■:•:  ••••"tzl     i>  •*!  *.:•*  -."i:--- 


Ea['|-1:<&  JiTirai-^  v.-  '.'lk  vxezr'-^:^  "ttv^lt*.  :.  :>•:  i^v.r'-.ijr ■-  -.f  ■:>. 
pen::?,  ^r.i  :o  :Lij  ?'-*T'2s  '^"5^«T>-»=ii—  Ch.  :"r.-r  j»r:L*-  -:  rr>  -^  -o^i^'-ry?* 
fruDi  thr  -TmptuLrO?.  In  ih-c  fesjkk  li-c  i-Liji-i-jt  ::  tI  •  >ir:^  I* 
smaller.  w::h  i  lik*  d'rtrl«n>:«!i. 

Deicribe  the  great  sdatic  nerre. 

Thi.T  i*  sbfr  linfe*t  Derre  id  iLe  loij.  iiri  r-j'-A^  T'r*^  fr-.r/.  •?>* 
^freat»rr  f*an  of  the  aacnl  f4cxxi*.  Frr-a  :L-r  i-  ■».  r  "•■  rirr  o:  ••  *  ;  r 
fonni.*  it  'lr?<*n«i*  on  the  eemellj.  rA^uriT'-r  irvr.--.-.  i-v:  ',  .A^r**  * 
then  on  the  ail 'i a* tor  macnu*.  Y^rinz  cr-vrrrt-i  jy  ::.r  ;■'.,•':>  js.'^x.th-' 
an«]  l«^nL'  hca«i  of  the  bk-^ns.  arrl  avi»ixji4ir:>.-i  fy  rl.e  -t/.^!.  ^-.kr."  Mr  * 
an<l  the  .••■iatio  artery.  It  divi<le>  at  th*:  I-^wer  thTJ  of  'K*-  th!yh  ir*»// 
the  ^jr(*:t'tifi/  an«l  iiihrnal  jifqJ^f'itJ  u*Tr**.  Ii  ^'*n  *■''*'  ^^''^  b!'^|/»  •^rfiii- 
teniiiiKiJiUA  and  !iemimembranij&u».  ad«ia<:'tor  m^i^i^*.  wA  hifr/zint. 

Describe  the  internal  popliteal  nerre. 

This  \A  the  larger  branch  of  bifurcation  of  the  tm-at  fviatlf.  It  niwi 
along  the  middle  of  the  popliteal  sj^ace  to  the;  kiwer  U^nler  of  thf;  iif>f>- 
liteiia.  where  it  becomes  the  posterior  tibial.  It  ia  at  fint  eitemal  to, 
then  Whind,  and  iasiif  inlsnal  to,  the  popliteal  artery. 
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BrancheM:  three  arlleular,  one  ac?compaiijing  the  uygoe  uticukr 
Mtery,  and  one  eai^h  the  upper  and  lower  anicular  arteries  on  the  inner 
aide  of  the  knee-joint. 

Xiaeidar:  one  to  each  head  of  the  gastrocnemius,  to  the  plantaris, 
to  the  sdeus,  and  to  the  popliteus.  The  latter  gives  tilainvnia  tn  the 
tibia  and  interosseous  membrane,  and  tume  beneath  the  lower  border 
of  the  muscle. 

Ctttanfoia:  the  extei'na!  or  xhort  anpheiiotu  nmr,  or  tibial  cotamimi' 
rating.  It  runs  between  the  two  heads  of  the  gastrocnemius,  pienvs 
the  fascia  about  halfway  down  the  calf,  and  receives  the  peroneal  com- 
municating nerve  &om  the  external  popliteal.  It  ilien  rnns  in  oompany 
with  the  short  saphenouH  vein,  along  the  outer  border  of  the  tendo 
Aohillis  and  below  the  outer  mallefilus,  to  end  in  the  skin  of  the  outer 
Nde  of  the  foot  and  little  toe,  communicating  with  the  musculo-«it«- 
neoua  nerve. 

DoBcrlbe  tlie  posterioi  tibial  nerve. 

The  posterior  tibial  nerve  is  the  continuation  of  the  internal  pnpliiesJ 
from  the  lower  margin  of  tlic  popliteus.  It  is  suoeoaaively  internal,  be- 
hind, and  external  to  the  artery,  and  divides  between  tlie  iatiKT  ankle 
and  licel  into  the  tieo  plantar  uervex. 

Brnneha:  aitiri^r,  to  the  ankle. 

Mtuadar:  one  each  to  the  tibialis  posticus,  flesor  lon^rus  difntorum. 
flexor  longuB  polticis,  and  the  soleus. 

A.  citlancuiix  hriinch  pierces  the  iiitcmal  annular  ligament  to  siippi)' 
the  skin  of  the  hcfl  and  back  part  of  the  sole. 

Describe  the  plantar  nerves. 

Tlie  internal  plantar  nerve  runs  beneath  the  abductor  polbcis. 
then  between  it  and  the  flexor  brcvis  pollicis,  and  divides  into  its 

digital  branches. 

Branches :  muscular,  to  the  abductor  pollicis  and  flexor  breris  digi- 

Oiilnnftna,  to  the  skin  of  the  sole. 

Digital  branches  as  follows;  the  first,  to  the  inner  side  of  the  prwit 
toe,  supplies  the  flexor  brevia  pollicis ;  the  second,  to  the  great  and  se>i>- 
ond  toes,  supplies  the  first  lumbricalia :  the  third,  to  the  second  and  third 
toes,  supplies  the  second  lumbric-alis :  and  the  fourth,  to  the  third  aivl 
the  inner  side  of  the  fourth  toe,  commnnicating  with  the  cilemal  plan- 
tar. Each  digital  nene  sapplies  cutaneous  and  artimdar  htanche.s  and 
terminates  as  in  the  band. 

The  external  plantar  runs  between  the  flexor  accessorius  and  ihe 
flexor  brcvis  digilorum,  dividing  between  the  latter  and  the  abductor 
minimi  digiti  into  a  superScial  and  a  deep  branch.  Before  dividing  it 
■upplie*  the  flexor  acecasoriua  and  abductor  minimi  diEiti. 

The  »«prrfidal  gives  a  digital  branch  to  the  outer  side  of  the  little  toe, 
trlucb  supplies  its  ebort  %%x.Qt  nA  aametimes  also  the  interoawi  of  tfa* 
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rounii  spiLce,  and  another  difpud  branch  to  the  u^acent  sidos  of  this  loe  ] 
and  the  tburth.  I 

I'he  drep  branch  dips  unrlor  the  acceseoriua  and  flexor  muscles,  and  | 
soppliea  all  the  dorsal  and  pknlar  interossei  except,  occaEioiiallj'.  those  I 
of  the  tourlh  space ;  it  sisi  supplies  the  outer  two  lumbricales,  the  ad-  I 
diictur  poilicis,  and  the  transversus  pedis.  I 

Describe  the  external  popliteal  neire.  I 

The  external  popliteal  or  peronsBl  nerve  runs  between  the  I 
bicci>B  luiiM-'le  uiid  onicr  head  of  the  gastrocnemius,  turns  round  the  I 
fihiila  below  its  head  and  beneath  the  peruiieus  lonfpis,  and  divides  I 
into  the  anterior  tibial  and  the  musculocutaneous  nerves.  I 

Braneliei:  articular,  with  the  Upper  and  lower  external  articular  I 
arteries,  and  occasionally  a  reaarenl  articular  branch,  with  the  recurrent  -I 
tibia!  arterj-,  reaches  the  joint.  I 

Oifi'ii'oiM,  two  in  number,  supply  the  skin  of  the  onter  and  bock  I 
part  of  ihc  leg;  and  another,  llio  peroiiad  annjiiuiiicating,  joins  the  J 
short  sajihenous  nerve.  I 

DeBcribe  the  tnnsculo-cutaneoas  nerre.  I 

The  mtiaoulo-outaneouB  nerve  runs  between  the  extensor  longna  I 
digitoniin  and  the  peronei,  and  pierces  tlie  fascia  at  the  lower  part  of  1 
leg,  dividing  into  two  branches,  external  and  internal,  for  the  toea  I 

jiraiiehfs:  miitctilar,  to  the  peroneus  longuB  and  brevis;  ciitatteoiit,  I 
to  the  lower  part  of  the  lee.  I 

The  terminal  brunches :  of  these,  the  iiilernal  runs  on  the  dorsom  of  J 
the  foot  and  supplies  the  adjacent  sides  of  the  second  and  third  toes  and  1 
the  inner  side  of  the  great  toe.  It  communicates  with  the  long  saph>  I 
enoDs  and  anterior  tibial  nerves.  I 

The  fxirrnal  supplies  the  fourth  toe,  together  with  the  contiguons  J 
sides  of  the  third  and  fifth.  It  commuuicatea  with  a  branch  of  the  I 
short  saphenous  ner^*e.  ■  I 

Describe  the  anterior  tibial  nerre. 

The  anterior  tibial  nerve,  from  between  the  peroneus  lon^  and 
fibula,  ninH  alone  the  front  of  the  intcrossei>us  membrane  wuh  the 
nrter>'  to  the  ankle,  where  it  divides  into  an  external  and  an  internal 
branch.  It  is  at  first  cilemal,  then  in  front,  and  below  again  external 
lo  the  artcrj-. 

Branchf* :  vtmcttlar,  to  the  tibialis  anticns,  exteigsor  longnn  digitorum, 
exti^nmir  nroprins,  and  the  peroneus  tertiuH ;  articular,  to  ankle  ;  and  its  ^ 
terminal  iiruncheH,     Of  these — 

The  eflrrii'il  runs  under  the  extensor  brevis  digilomm,  and  siippliei 
as  well  as  the  neigh borinfr joints, 

Tlie  infrranl  noeomiianiea  the  dorsal  arteiy  of  the  foot  to  the  fint  1 
^_  uilcro«eeon8  simce,  ana  sii|ip!ies  the  skin  of  the  gn'ai  niid  swond  tc« " 
^^^oining  a  branch  of  the  niu8>'iilo-cuiB neons.     Bnt\\  v.Vc«e 'wer^vA' ^ 
^^Kteroeseoua  btaoohee  \o  the  inetatar80-p\t3itt.ng,«i8^  \<a&.\%. 
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THE  SYMPATHETIC  NERVOUS  SYSTEM. 


Describe  the  seneral  artangement  of  the  sympathetic  i 
syatem. 

Tlie  sympathelic  nervous  systein  wiusists  of  a  series  of  giinflia.  (onia,  I 
anil  plexufies,  nith  their  communimtiug  and  distributing  nerve-ti)irG&  1 
Its  nerves  aiipply  all  the  viscera  and  the  coats  of  ibe  blouti-veascl&  I 

There  are  two  jirineipal  ffangliated  corda,  lying  one  on  eai-h  ^itM 
of  the  spine  from  the  base  of  the  akull  to  the  coccyx.     They  consist  of.'| 
a  series  of  ganglia  t-onneeted  by  short  sinele  or  double  cords.    Y 
ber  of  the  ganglia  corresponds  in  genenu  to  that  of  ihe  vcrlebr 
several  rejtiona,  except  in  ibe  neck,  where  there  are  but  ihrec. 

Below,  these  cords  end  on  the  front  of  the  coccyx  bv  a  Uiop  on  whidh  A 
id  tbe  ^nglion  im^ar,  and  above  ibey  are  connected  with  the  earutidfl 
plexus  in  tliti  carotid  canal.  ^ 

The  (roBSllEi  are  eminfctfct  with  tlie  xplnnl  nerva  by  gray  and  whil* 
fibres,  the  tbnuer  passing  from  lite  ganslia  to  the  spinal  ncrres,  and 
the  latter  vice  vend.  The  ganglia  are  also  eounrele/l  tof/elhrr  by  ^r»r 
and  white  fibres,  the  latter  being  continuous  with  the  fibres  of  the  spinal 
nerves  prolonged  to  the  ganglia. 

There  are  three  ereat  ulexusee,  consisting  of  nerves  and  tna^lia. 
They  are  single  and  lie  in  Ironl  of  the  spine  in  the  thoracic,  abdomuud, 
and  pelvic  r^ions,  and  each  is  nanied,  from  above  downward;  the  ca^ 
diac,  epigastric,  and  hypogastric  plexus. 

Describe  the  cervical  part  of  the  gangUated  cord  and  the  sape- 
rior  cervical  ganglion. 

The  cerviKil  piirt  coii.HiatB  of  ibree  ganglia,  named  superior,  middle, 
and  inferior,  on  each  side.  ' 

The  miperior,  opposite  the  second  and  third  cervical  vertcbrre.  is  red*  % 
dish-gray  in  color,  fusiform  in  sliape,  and  lies  on  the  rectus  aiiUc 
behind  llie  internal  carotid  vessels. 

Brandies:  an  ascending  branch  nms  alongside  the  internal  carotid 3 
arter}',  and  in  the  canal  separates  inio  an  ovier  division,  forming  tbp] 
carotid  plexus,  and  an  tuner,  forming  the  eavemons  plexus. 

The  carotid  plexiia  lies  eiiemal  lo  the  artery.  It  sends  owe  or  ii.___ 
filaments  to  the  sixth  nerve  as  it  lies  alongside  the  arteiy,  and  suae  ufl 
the  Qasserian  ganglion;  to  the  ajihc no- palatine  ganglion  it  sends  ih*1 
large  deep  petrosal  nerve,  which  joinn  tne  large  siiperfieial  pciro«d  149 
form  the  Vidian ;  it  Slso  sends  the  small  deep  petrosal,  which  eommun^  I 
cates  with  Jacobson's  nerve  by  joining  the  tympanic  plexus.  I 

The  cacmwtu  plnciu,  in  the  cavernous  sinus,  lies  below  and  intemitB 
to  the  internal  carotid.  It  sends  a  branch  to  the  third  nerve,  one  tu  tfaifl 
fourth,  several  to  the  ophthalmic  division  of  the  fifth,  the  B}'mpatliclia| 
root  to  the  ophthalmic  ganglion,  and  filaments  to  the  pituitary  twdy.       i- 

Bolh  these  plexuses  supply  terminal  fiiamenle  which  fumi  plexutns  avi 
the  ophthiiluiicaiidcere\)mttAii'cv«iawoi«>\'Q.Wiwh«[8: 


'ITie  pharyiigeai  niiis  to  llie  piiutyns  and  unites  witlil 
f  the  ninth  and  tenth  cranial,  forming  ihc  phaiyngealil 
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■    A  dfuxnding  branch  to  the  middle  cervicfti  ganglion. 

^    Exlrrnnl  branches  to  the  first  four  spinal  nerves,  to  the  eanglia  of  ths  I 

TigUE,  the  petrous  ganglion  of  the  glostw- pharyngeal,  and  to  the  hypo- ■ 

gloBSaL  ■ 

Ttiree  internal  branches — tie.  pharyngeal,  larvngeal,  and  the  supcrioiv 

the  branuhea  a 
plexus.. 

Tlie  lai^ngeal  brunch  joins  the  Buperior  and  external  larvnpeal  nerves.  M 
The  tuperior  cardi'itc  ncne  descends  on  the  longus  colli  behind  tha'4 
coninion  carotid  sheath,  and  crosses  the  interior  thyroid  artery  and  recur>  ■ 
rent  ner\'e.    It  rises  from  the  upper  ganglion,  and  receives  filaments  from 
a  communicating  br&ncb  between  it  and  the  middle  ganglion.     On  the 
right  ade  it  crosses  the  subclavian,  and  runs  along  the  innominate  artery 
to  join  the  deep  cardiac  plexus  behind  the  aorta.     It  receives  many 
branches  from  the  vafiis  and  sympathetic.     The  It^  descends  along  the 
left  carotid  to  enter  the  superficial  cardiac  plexns  in  front  of  the  aort*. 

The  autfn'nr  branches  of  the  superior  ganglion  pass  to  the  blood-ves- 
soIb— vi<.  to  the  external  carotid  and  its  branches— forming  miDgliat«d 
plexnses  named  liiigtml,  facial,  temporal,  meningeal,  etc,    Thcj;  com-  I 
municatc  with  the  submaxillary  and  otic  ganglia  and  with  the  geniculate  ■ 
ganglion  of  the  facial  nerve  (txleriicd  pelronal  nercf). 

Describe  the  middle  cervical  ganglion. 

The  niiiiilk  (thyroid  ganglion)  lies  in  fixiiit  of  ihe  sixth  cervical  verte-'l 
bta,  on  the  inferior  thjToid  artery.  It  is  connected  with  the  Buncri(ffJ 
and  inferior  ganglia  and  with  the  fiilh  and  sixth  cen'icol  nerves.  It  alsol 
gives  off  ^e  thyroid  branchfs  and  middle  cardiac  nerves.  \ 

The  thyroid  branches  run  along  the  inferior  thj^oid  artery  to  th«l 
gland,  and  join  the  recurrent  ana  external  laryngeal  nerves.  On  thftl 
artery  they  connect  with  the  upper  cardiac  nerve.  fl 

The  middle  cardiac  iifrrf  (deep  or  great),  on  the  left  side,  descenda,! 
between  the  carotid  and  subclavian  arteries  to  join  the  deep  cardintl 
plexus ;  on  the  right  it  runs  in  front  of  or  behind  the  subclavian  axierffM 
then  along  the  trachea,  to  join  the  deep  cardiac  plexus.  In  its  counOa 
it  joins  the  recurrent  branch  of  the  vagus  and  the  upper  cardiac  nerve.  ^ 

Describe  the  inferior  cervical  ganglion. 

It  lies  botivfen  the  transverse  nrocess  of  the  seventh  cervical  Tertebi»l 
jiiid  the  neck  of  the  first  rib,  benitid  the  vertebral  artery,  and  cummu-  1 
nicHles  with  the  seventh  and  eighth  cervical  nerves.     It  sends  brauchee  ' 
to  the  middle  cervical  and  first  thoracic  ganglion  (these  branches  may  bo 
derived  from  the  muldfe  cerviesH  ganglion),  and  some  along  ibovertenral 
artery,  forming  a  plexus.  -  It  bIbo  senils  off  tlie  iii/rrior  cardiac  nervr. 
,   This  desuends  Dehmd  the  subclavinn  artery  and  along  the  irni-hen.  and, 

liter  communicating  with  the  iniihlle  cuniiw 

B  the  deep  cardiac  plexus. 
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Describe  the  tliDracic  portion  of  the  g&ngliatod  cord.  I 

The  gunplia  lie  in  a  line  nli>ng  the  heails  ol'  tlie  ribs,  beneath  the  I 

pleura  and  in  Iront  of  the  Jntenxistal  vessels.     Tliey  cuiutunnitnle  iritli  I 

the  spinal  nervca.     The  upper  five  or  sis  sup))!}-  the  aortu,  the  ¥ettel««  J 

end  their  liguuents,  and  enter  into  the  po^erior  putmoDarr  plexus.  I 

The  lower  six  or  Beven  unite  to  form  the  BplancnDic  nerves.  I 

Name  and  describe  the  splanchnic  nerves.  I 

The  great  splaQohnio  arisiv  from  the  fifth  or  sixth  to  the  ninth  or  I 

tenth,  descends  oliliiiuely  alon^  the  spine,  and  piereee  the  crus  uf  ihe  I 

diiiplira.eni  to  end  in  the  seiniluuar  ganglion,  sending  branches  to  the  I 

renal  plexus  and  Buprurenul  capsule.  I 

The  small  splanohnio  arises  front  ibo  tenth  and  eleventh,  amt,  I 

piercing  the  cms,  ends  in  the  cceliaa  plexus,  commumeattDK  with  the  1 

preeeding  and  the  renal  plexus.  I 

The  smallest  splanohnio  arises  from  the  last  pinglion.  and  pienM  | 

the  erus,  joining  the  renal  plesua  and  sending  branches  lo  the  oBliao   ] 

plexus.  I 

Describe  the  lumbar  portion  of  the  gangliated  cord.  I 

The  lumbar  ganglia  lie  in  front  of  the  epine,  along  the  inner  ade  of  I 
the  psoas.  They  coDimunieate  with  the  ganglia  above  and  below,  and  I 
by  two  branches  with  each  of  the  spinal  nerves.  Branehn .-  some  croM  I 
the  aorlalojoin  the  aortic  plexus;  some  en)Ni  the  common  iltara  and  I 
enter  the  hypogastric  plexus;  olhers  supply  the  vcrtebraj  and  their  I 
tiganiente.  J 

Describe  the  sacral  portion  of  the  gangliated  cord.  I 

Over  the  sacrum  the  ganglia  lie  internal  to  the  anterior  sacral  fonm-  I 
ina.  sending  branches  to  the  vanglia  above  and  below,  and  two  bruncht*  1 
efteU  lo  the  sacral  nen'es.  The  remaiuing  branches  join  together  and  I 
send  filamenlB,  some  to  enter  the  pelvic  plexus  and  others  lo  fortu  a  I 
plexus  on  the  middle  sacral  artery.  The  two  lowest  ^'anglia  on  each  I 
side  are  joined  by  a  loop  over  the  coccyx,  on  which  is  the  gangUan  I 

Describe  the  cardiac  and  epigastric  plexuses  of  the  sympsthetie.  1 

The  ctiiillac  }'le:riiii  Ilea  at  llie  base  of  the  heurl,  and  coiifiisis  of  a  1 
superficial  and  a  deep  part.  I 

The  Buperflaial  oardiao  plexus  lies  t>ciween  ihc  aorta  nm)  the  J 
right  pulmonaiy  artery.  It  is  fiinned  by  ihe  letl  superior  eanliac  nervAj 
and  the  lower  cervical  cardiac  branch  of  the  lell  vagus,  a  small  KSodie^J 
(Wrisberg's)  being  found  at  their  point  of  union.  It  forms  >_  great  iwfl 
of  the  right  coronary  plexus,  and  sends  filaments  to  the  aolcrior  pnoMifl 

plexus.     It  receives  filaments  from  the  deep  uordiac  plexna.  S 

le  deep  osjrdiao  ii\«xiu  V«a  WL-veeu  the  tnohea  and  the  aortal 
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above  the  bifurcation  of  the  pulmonarj-  nrtety.  It  receives  all  the  car- 
diac Itninchcs  of  the  sjin pathetic,  excepting  the  left  siiperinr  cardiac, 
nnd  of  the  vagus  and  il^  recurrent  braocn,  excepting  the  lower  cervical 
cunjiao  branch  of  the  left  side. 

From  the  Ictl  side  of  the  plexus  branches  ptiBs  to  the  Buj>erficinl  car- 
diac nlexus  and  to  the  left  eorunary  plexus.  From  the  ri^ht,  the 
brancnes  in  part  join  those  from  the  superficiid  plexus  to  funu  the  ri^tht 
coruniiry  plesus;  Bonie  paea  to  the  lert  coronary  plexus,  olbers  to  the 
right  auricle.  Both  sides  of  the  plexus  furnish  tilanients  to  the  ante- 
rior pulmonary  plexuses. 

The  Irfi  cnromiry  pla:ii»  surrounds  the  left  coronary  artery  and  \\m 
branches,  and  supplies  the  curdiac  muscle.  The  right  surrounds  the 
right  coronaiy  artery  in  a  similar  way.  The  former  receives  its  filaments 
from  the  deep  plexus,  the  kller  from  both  superficial  und  deep. 

The  eplffostric  (solar)  plexus  is  phiced  m  front  of  the  aort«  and 
cnira  of  the  diaphraj^m,  behind  the  stomach,  and  between  the  suprarenal 
bodies.  It  receives  the  great  splanchnic  nerves,  and  the  vagi  send 
branches  to  JI.  It  eon^sis  of  a  collection  of  nerves  and  ganvlia,  and 
ita  branchea  accomimny  the  vessels  to  the  principal  viscera  of  the  ab- 
domen. 

The  largest  of  its  ganglia  are  the  maibmar,  one  on  each  side.  They 
lie  near  trie  snprarenal  DodieSjin  front  of  the  crura,  the  right  one  be- 
neath the  inferior  vena  cava.     They  receive  the  great  splanchnic  nerves. 

The  branches  of  the  solar  ploxiis  form  secondary  plexuses. 

Describe  these  secondaj?  plexuses. 

The  phrniie  flrxm,  on  the  arteii-  of  the  same  name,  to  the  dit- 
phragm,  supplies  also  the  Ruprorenai  capsules.  It  joins  with  hranches 
from  the  phrenic  nen*e,  and  at  the  point  of  junction  on  the  right  side 
is  a  small  ganglion,  the  diaphragmatic,  on  the  under  side  of  the  dia- 
phragm. 

The  tupramia!  ffcru»  receives  branches  fVom  the  phrenic  plexus 
and  great  splanchnic  nerves.  At  the  point  where  the  latter  Join  is  a 
^nxlion. 

The  renal  plrrwi  receives  dlamentH  trom  the  aortic  nlexus  and  the 
small  and  smallest  splanchnics.  The  branches  nm  along  the  renal 
artety,  and  send  ftlamenta  to  the  spermatic  plexus  and  to  the  inferior 

The  tpermatic  plexiit  is  derived  from  the  renal  and  niirtic  plexuses, 
and  runs  on  the  spermatic  vessels.     In  the  female  {uvariiii)  it  siipjilies 

The  cteliac  pfecim  surrounds  the  ctcliHC  axis,  and  divides  into  the  gas- 
tric, hepatic,  and  splenic  plexuses,  which  accomnaiiv  the  corresponding 
ve«iele.  It  receives  splanchnic  branches;  on  the  left  side  it  reoeiyi 
a]«n  filaments  from  the  right  vagus. 

Hie  gattric  plexoM  receives  tilament»  fr^nu  i\\u  m^. 


\ 
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The  mleiiic  plexu*  ia  reinforced  Itoiu  the  letl  semilunar  gnngtio 
the  right  vagus. 

All  the  above  plexuses  run  along  with  the  arteries,  and  subdivide  inU 
seooudary  pleiuaes,  oomaponding  to  the  arterial  branches,  which  form 
(Mmples  comiuunicationB  with  one  another.  The  same  applies  to  ths 
following : 

The  superior  mesenteric  plexut  is  reinforced  by  a  braneh  from  the 
union  of  the  celiac  axis  and  riKht  vagus. 

lie  iiorlic.  plexiu,  on  the  abdominal  aorta,  ia  reinforced  by  filamenta 
trom  the  solar  plexus  and  lumbar  jianglia,  renal  plexuses  ana  scmilunir 
ganglia.     It  ends  in  the  hypogaetne  plexus. 

The  inferior  mcgeiiteric  pJeriw  arises  fitiin  the  piweding,  and  nins  m 
the  artery,  joining  superior  mesenteric  branches  and  the  pelviu  plexiui 

Describe  the  hjrpogastric  plexus. 

The  hyxmsastrio  plexus  is  forraeil  b^  lateral  prolongations  ftoa. 
the  Hiiriic  |ile\ii»  and  luuibitr  ganglia.     It  hes  between  the  two  00D)IiU~ 

iliac  arteries.     Below  it  bifurcates  inW  the  two  pelvio  plexuses. 

Describe  the  pelvic  plexuses. 

The  iKlmc  plexuses  (inferior  hypogastric)  lie  one  on  each  side  of  tl_, 
rectum,  and  in  the  female  the  vagina.  They  receive  filaineots  from  lltS 
second,  thin),  and  fourth  sacml  nerves,  and  where  these  join  the  plexoi 
small  ganglia  are  developed.  The  nenes  from  the  plexns  supply  all  tl 
pelvic  viscera,  accompanying  the  branches  of  the  internal  iliac  aiteiy  ai 
ibnning  secondary  plejcuses. 

Describe  these  secondary  plexuses. 

The  hcmor-rhoidiil  plexni  joins  the  superior  hemorrhoidal  bninclMI 
(from  the  inferior  mesenteric  plexus)  to  supply  the  rectum.  -. 

The  vnical  plrxm  contains  many  spinal  nerves,  runs  with  the  vc»cd 
arteries,  and  sends  nerves  along  the  vas  deferens. 

The  prmtatic  plrxitii  consists  of  large  nenea  from  the  lower  pan  of 
the  pelvic  jilexus.  which  supply  the  prostate,  seminal  \-esiclea,  and  w^ 
emous  bodies.  These  latter  are  divided  into  the  small  and  large  cavcnh 
oua,  and  join  the  pudic  branches.  The  small  pierce  the  Gbrous  ooat  nci 
the  root  of  the  penis  and  end  in  the  erectile  tiasae.  The  large  (nn^ 
runs  forward  on  the  dorsum,  and  supplies  the  corpora  spgngiosa  a 
cavernosa. 

The  tuffinal  plfxiii  runs  in  the  vaginal  walls  and  mucous  mcmbrana  . 

The  uterine  plexus  sends  some  branches  along  the  uterine  artety,  ant 
Others  which  directly  pieree  the  cervix  antl  lower  p.irt  of  the  body. 

— iches  pass  a\sO  to  die  o\-ss\aw  <^^%ma  and  futijus  uwri. 
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kuomi  as  ihc  plica  BemiluDaris.    The  ocular  pordon  is  loosely  connected  I 
lo  the  sclerotii.',  but  over  the  comea  oonsisls  only  of  the  coiyunctiT^  " 
epithelium.     The  hoe  of  reflection  trom  the  lid  ou  to  the  ejebull  is 
called  the  foniix  conjuncttvre. 

Near  the  inner  cant  bus  there  is  also  a  collect40D  of  follicles  conatitating 
the  caniucula  lachrymalis,  and  exterool  to  this  is  the  phca  semilunaris. 

Describe  the  lachrymal  apparatns. 

It  includes  the  gland,  the  two  oanala,  the  sac,  and  the  naaal  diicL 

The  ijlainl  is  about  the  enze  and  shape  of  a  small  almond,  and  liis  !b 
a  depression  in  the  orbital  plate  of  the  frontal  hone  just  iiiside  the  es- 
temnl  angular  process.  Above  it  is  attached  to  the  periosteum,  and  be- 
low it  rests  on  the  eyeball  and  the  upper  and  outer  recti.  lu  front  it  ie 
closely  connected  to  the  upper  lid  and  is  covered  by  coi^unutlvx  Its 
duels,  ten  or  more  in  number,  run  beneath  the  cuitjuactiva  and  open 
separately  at  the  outer  pan  of  the  fomis. 

The  laeAiymaJ  caualu  commence  by  small  orifices,  the  puncla,  on  the 
mar.uin  of  each  lid,  and  empty  close  together  into  the  sac.  The  upper 
and  longer  ascends  at  first,  tnen  runs  downward  and  inward  ;  the  lower 
ones  downwanl,  then  inward. 

The  hidiryjnnl  sac  is  tbe  upper  dilated  part  of  the  nasal  duct,  aud  lies 
in  a  dopression  formed  by  the  lachrymal  and  superior  maxillary  bones ; 
it  is  invested  by  an  aponeurosis  derived  from  the  tendo  oculi,  and  is 
crossed  by  the  tensor  tare!. 

The  nnml  diict  ts  contained  in  a  canal  formed  by  the  superior  maxilla, 
lachrymal  and  interior  turbinated  bones,  snd  runs  Irom  the  lachrjiuBl 
sao  lo  the  interior  meatus.  It  is  lined  by  a  mucous  membrane  continu- 
ous with  the  conjunctiva,  is  narrowest  in  the  middle,  and  at  its  lower 
expanded  orifice  is  the  valve  of  Hasner.  Its  direction  is  downward, 
backward,  and  outward.     Its  epithelium  is  cihated. 

Describe  the  ereb&U. 

The  eyeball  consists  of  three  coals  encloainK  the  refractjie  media  or    ' 
humors.    They  are  the  sclerotio  and  eomea  outside,  the  retina  inlemally, 
and  the  choroid  between  them.  I 

The  solerotlo  ooat  is  a  dense  fibrous  membrane,  white  and  smooth  I 
externally,  exceptinfj  where  it  receives  the  insertion  of  the  recti  anil  i4»-  J 
li<)ui.  Internally  it  is  brown,  f^^>oved  by  the  citiao'  nerves,  and  unit«ii  J 
by  a  connective  tissue,  the  lamina  fmca,  to  the  choroid  beneath.  Itl 
covers  the  posterior  five-sixths  of  the  eyeball.  Behind  it  recfiiTM  thai 
optic  nerve  at  a  point  just  internal  to  the  centre,  die  fibrous  shrath  of  thcl 
former  being  continuous  with  the  sclerotia  Here  there  Is  a  number  in[ 
small  apertures  (lamina  cribrosal  for  the  funiculi  of  the  optic  nerve,  and  | 
outRide  of  these  smaller  foramina  tor  the  passa^  of  veswls- 

The  oomea  forms  the  anterior  sixth  of  the  external  coaL     hi 
transparent  and  projeoting,  and  nearly  circular  in  shape, 
sur&ce  bmg  OODTCX  aaa  ^  v^^^konsi  wir&ce  ooncave. 


\ 
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I  Dncribe  tlie  choroid  coat. 

The  second  or  intenuediate  coat  is  continued  into  the  choroid,  piv  I 
loDKeii  into  the  iris  anteriorly,  and  forming  the  ciliary  proceeses.  " 

It  is  a  chocolate-colored  vascular  structure  lying  between  the  aclerotic 
and  retina  and  investing  the  posterior  five-sixtns  of  the  e^'cball,  blending 
in  front  with  the  irie  aft«r  forming  a  number  of  folds,  the  ciliary  processes. 
Behind  it  is  pierced  hy  the  optic  nerve.  It  is  smooth  internally,  and  is 
connected  to  the  lamiTia  fusca  of  the  sclerotio  extenmlly. 

The  cKiani  procfivtes,  seventy  or  more  in  number,  consist  of  a  circle 
of  folds  or  tnickenings  of  the  choroid  received  into  jiits  in  the  vitreous 
and  suspensoTy  ligament  of  the  lens.  They  are  divided  into  a  larger 
and  a  smaller  set,  the  former  being  about  -^  inch  in  lenjtth.  Their 
inner  surface  is  covered  by  the  layer  of  hexagonal  pigmented  celb  of 
the  retina. 

The  choroid  is  really  a  plexus  of  fine  blood-vessels.  Externally  it  pre- 
sents a  membrane,  the  lamiiui  miprnchoriildrii,  between  which  and  the 
lamina  fiiica  is  a  lymph-Space  which  comiBunicntes  with  the  capsule  of 
Tenon  through  apertures  in  the  sclerotic 

The  eiliaiy  muscle  is  a.  cuviikr  phine  of  unslriped  muscle  placed  be- 
tween the  choroid  and  sclerotio  at  its  anterior  |)art.  It  consists  of  cir- 
cular and  radiating  fibres.  The  latter  arise  near  the  union  of  the  sclerotio 
and  cornea,  and  are  inserted  into  the  choroid  opposite  the  ciliary  pro- 
cesses ;  the  former  surround  the  insertion  of  the  iris. 

Tlie  in>  gives  to  the  eye  its  color.  It  is  a  thin,  contractile,  circular 
membrane  presenting,  at  about  its  centre,  a  circular  aperture,  the  pupiL 
It  isauspcndedintheaqueous  humor  behind  the  cornea  and  in  front  of  the 
lens.  Us  eironmference  is  continuous  with  the  choroid  and,  through  the 
lignmriitum  pectiiiahmi,  with  the  cornea.  Its  posterior  surface  is  covered 
by  dark  pigment  resembling  that  of  a  ripe  grape ;  hence  the  term  "uvea,  '* 
The  edges  of  the  pupillary  orifice  are  in  contact  with  the  lens,  the  ~'~* 
of  the  pupil  vaiying  from  a^  to  J  inch  across. 

The  rau.scle-fibres  are  radmling  and  circular.  The  latter  form  t 
sphincter  for  the  pupil;  the  former  constitute  the  dilator 

Qive  the  arterial  and  nervouB  supply  of  the  iris. 

The  arteries  are  supplied  from  the  long  and  anlerior  ciliary.  The 
nerves  are  branches  of  the  lenticular  ganglion  and  the  long  ciliary  from 
the  nasal  branch  of  the  ophthalmic.  They  form  a  plexus  around  the 
cin'uuiference  of  the  Iris,  and  end  in  the  muscular  fibres  and  in  a  net- 
work on  the  front  of  the  iris.  Tlie  nerves  to  the  circular  fil)re8  come 
fr'iiii  I  he  motor  oculi;  those  to  the  mdiutitig,  from  the  sympathetic. 
Describe  the  retliui. 

i  a  delicate  nervous  membrane  on  which  the  image  of  perceived 

s  is  fonned.     It  lies  between  the  choroid  and  the  hyaloid  mem- 

. .  of  the  vitreooB,  and  is  composed  of  ten  layers.     Bel\\nd,  \^e  <;ii^a&. 

e  "j»Mn  fi%t  iti  ii^fcfciT  it  lenuLuatsa  ' 
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the  ora  irrmla,  st  the  ouWr  edge  of  ihe  cilinr?  prooeesc&    It  then  sends 


the  ora  irrmla,  st  the  ouler  eJge  ot  ihe  cilinr?  prooeesc&  It  then  sends 
tiff  a  thin,  nuD-tiervoiia  lueuibrune,  the  Potb  oiliaris  reliiKc,  to  the  tips 
of  the  eiliarj'  iirooessea.     The  inuer  surface  of  the  rctiuu  prvseuU  at  its 


-I 
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of  the  eiliarj'  iirooessea.     The  inuer  surl'aee  of  the  rctiuu  nrvseul 

centre  an  eUiptioal  spot  about  ^  inch  across,  the  iiiaailu  intra.  In  the  ^ 
oeotre  of  this  spot  U  a  depresaion,  the/oi;ea  c^atralu^  which,  on  aocuuBtl 
of  the  extreme  thinneea  of  the  retina,  shows  the  pigtnentiirj"  layer  oTl 
the  choroid,  and  hence  presents  the  appearance  of  a  foramen.  About  ■ 
t\,  ineh  to  the  inner  Hide  of  the  yellow  spot  is  the  porta  optica*,  at  whidl-f 
point  the  optic  nerve  enters,  the  nen'ous  matter  being  heaped  up  here  m 
iis  to  Ibrni  the  colli'ciilm. 
What  are  UQller'B  fibres? 

Passing  through  nearly  the  entire  thickness  of  the  rclinu.  siippofling 
its  layers  and  binding  them  together,  are  the  radiating  fibres,  or  fibres 
of  Miiller.     They  form  at  one  extremity  the  membrana  limilans  inicnia, 
and  at  the  other  the  externa. 
DeBCribe  the  vitreous  body. 

The  vitreous  is  a  ira[isp;irent  gelatinous  fluid  enclosed  L 

Earcnt  membrane,  ibe  liynhml^  and  fills  about  ibur-fifths  of  the  eyebifl.  \ 
n  front  it  is  boilowed  out  to  receive  the  Iciia  and  its  cajisidc,  being 
adherent  to  the  back  of  tho  latter.  In  the  centre  of  the  ntreons  Ihim 
the  enlrance  of  tho  optic  nerve  to  the  back  of  the  lens  runs  a  csjuL 
It  contains  fluid,  is  abaut  -^^  inch  in  diameter,  and  is  called  the  canal 
of  Stilling. 
What  is  the  cnrstaUine  lens? 

It  is  a  solid  transparent  biconves  body  which  lies,  enclosed  in  its 
capsule,  in  front  of  the  vitreous  and  behind  the  itis.     The  greater  con- 
vesity  ia  behind,  and  the  lens  measures  antero- posteriorly  }.  transverajf  1 
i,  inch.    It  consists  of  concentric  laminic  which  are  progre^vely  hanfarfl 
from  without  inward.  I 

The  capsule  is  an  elaatie,  transparent,  structnrelcss  membrane,  in  con-  M 
tact  anteriorly  with  the  iris  ana  held  in  place  by  the  iiupaitt^  'V""] 

The  iiupaimi-t/ Iwameni  is  a  thin,  transparent  membrane  placcil  Im-1 
tween  the  vitreous  huuior  and  the  ciliary  processes,  and  pn-scnts  exlUKl 
nally  a  number  of  folds  which  receive  those  of  the  ciliary  )iroceKc&    ttW 
ia  reall.v  a  part  of  the  hyaloid  membrane,  which  runs  forward  ti)  (bt| 
front  of  the  margin  of  the  lens.     It  is  also  called  the  icouiUa  of  Zim 
and  is  covered  externally  by  the  pars  ciliaris  retinae.     Between  its  t«c' 
part  and  the  lens  is  a  space,  the  canal  of  Petit     This  canal  is  boundl 
in  front  hy  tho  susiwnsory  ligament  (zonula  of  Zinu),  liehind  by  t' 
vitreous,  and  at  its  base  ia  the  cajwuk*  of  the  lens. 

What  is  the  aqneoos  humor? 

It  is  the  fluid  which  fills  the  siwi-e  Iwtween  the  tnispensorj-  lignmeolf 
and  capsule  behind  an&  l\ie  t:iyntfn.'v!i'{iuvA„    That  part  of  litis  a 
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wliicli  lies  in  front  of  tlie  iris  is  caJled  the  nnleiicyr  chomber;  the  part  ] 

behind  the  iiia  h  the  pmleriof  lAambcr.     The  latter  is  really  only  the  I 

Bmall  interval  between  tne  iris,  §uspensory  ligament,  ami  ciliarv  processes.   J 

For  a  more  complete  description  of  the  eye  see  Hutoloffy  oi'  inis  aeries. 

THE!  BAR. 
DeBcribe  tbe  ear. 

Tlie  ear  h  divided  into  the  external  ear,  (he  middle  ear  or  tympanum, 
and  the  internal  car  or  labyrinth. 

Describe  the  external  ear. 

The  externa!  ear  includes  the  projecting  part,  or  pinna,  and  the  external  I 
naililory  canid  and  mr.alut.  The  pinna  or  auricle  is  concave  externally 
uml  directed  liomewhat  forward,  ^resentine  eminences  and  dciircBgione  to 
which  vaiious  names  have  been  Eiven.  llius,  the  mott  external  ridee  Is 
I  he  hdlx ;  parallel  and  internal  to  this  is  the  aiilihelix,  a  ridee  which 
divides  above  to  enclose  the  fossa  of  the  autihelix;  between  tnc»p  iwn 

rid^  is  thc/(iiwu  of  tlm  hdix  (fossa  scaphoidea) ;  in  front  of  the 

helix  is  a  deep  depression,  the  concha,  wnieh  presente  above  and  in  front 
the  commencement  of  the  helix ;  in  tront  of  the  concha  is  a  small  pro-  , 
cess,  the  tra^ia,  which  points  backward ;  and  behind  this  Js  the  itnti-  I 
iriifiaii.  a  deep  noteh,  the  incisura  intertraigica,  separating  Ihe  two;  and,  | 
hxtly,  below  these  is  the  lahide.. 

The  pinna  consists  of  a  plate  of  yellow  Sbro-cartilagc  covered  by  skin 
and  some  adipose  tissue.  It  enters  also  into  the  formation  of  the  exter- 
nal meatus,  Ming  attached  to  the  external  auditorj'  meatus  of  the  tem- 
poral bone.    The  lobule  contains  only  fat  and  strong  fibrous  lissne. 

The  eetemaJ  awlitorji  canal  is  1 1  inches  lonp,  and  nins  from  the  con- 
cha to  the  membrana  tyrapani.  It  is  directed  somewhat  fom'nrd,  and 
S resents  an  eminence  in  the  floor  of  the  osseous  part^  which  makes  the 
irection  of  the  canal  at  first  upward,  then  downward.  It  is  narrowest 
at  its  middle.  Its  floor  is  longer  than  the  roof,  on  account  of  the  ob- 
linuc  position  of  the  menibnina  lympani,  It  opens  externally  by  means 
ot  ihe  exienial  auditory  meatus. 

Describe  the  middle  ear  or  tympanum, 

The  t  jTnuanum  is  a  eavity  in  the  petrous  portion  of  the  temporal  bone, 
extending  irom  the  membrana  tympani  to  the  outer  wall  of  the  labvrinlh. 
Its  width  varies  from  i4  to  }  inch.  It  contains  llie  ossicles  of  tne  ear. 
with  their  ligaments  and  muscles,  and  certain  nen-es.  It  is  filled  with 
air,  and  communicates  by  means  of  the  Kustachian  lube  with  the 
pharj'iut. 

The  ronf  of  the  tympanum  is  formed  of  veiy  thin  bone,  which  sepa- 
rates it  from  the  cranial  cavity.  The^nnr  is  also  of  bone,  and  separatee 
itlroni  thejogalar  foesa  beneolli  ana  the  carotid  caua.1  i.\v ^pma-  '^ta- « 
miUr  toail  »  formed  by  the  luembrana  t>'iap&m  uA  '^  nw 


I 
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iato  which  this  is  inserted,  and  preseols,  just  in  front  of  tfae  boDj- 
tlie  Glascriau  fissure,  which  lodges  the  processus  grauilis  of  the  maJli. 
and  tmnsmita  sooie  lyrapuaic  vessels ;  at  the  back  port,  the  iter  pneierii 
for  the  cntruiH!e  of  the  ohorda  tj-mpani,  &nd  the  it«T  aDteriiu,  aDierior( 
for  its  exit.  The  former  leads  to  the  aqueductiis  FiUlopii,  (he  huter 
the  canal  of  Hugmer. 

The  mcmbntiia  lympani  is  a  thin  mbuhrane  inserted  into  a  ring  ( 
bone  al  the  bottom  of  the  external  canal,  which  is  grooved  for  its  reoep- 
tion.  It  is  ovoid  in  form  and  directed  ohlinnely  downward  and  inwsid. 
On  its  inner  surface  is  the  handle  of  the  malleus,  which  extends  to  a  titik 
below  its  centre,  covered  by  mucous  membrane  where  it  is  attaehed.  This 
process  draws  the  membrane  iuward,  making  its  outer  surface  concsfe  and 
Its  inner  oonvex.  Externally,  the  membrane  is  covered  with  skin  con- 
tinuous with  [hat  of  the  meatus;  inteniall.v,  with  mucous  membraoe 
continuous  with  that  of  the  tj'mpanum ;  and  between  tfacHc  two  is  a 
fibrous  la^er,  some  of  its  fibres  radiatinK  from  the  handle  of  the  mallen^ 
others  being  circular  and  placed  near  the  eircuniference.  At  the  ante" 
Buj«rior  part  of  the  membrane  is  a  notch  in  the  boiiy_  ring,  the  notch 
Rivini.  lliat  part  of  the  membrane  occupying  it  is  called 
braiiu  faccidn. 

The  inner  loaU  of  the  tympanum  is  ip-ettical  and  mieven.  It  presents 
tfae  following:  {a)  The  feiifxtnt  ovalis,  leading  into  the  vestiboji!.  and 
oocupied  in  the  recent  state  hy  the  b»ae  of  the  stapes  and  it«  annular 
1igauiCQt~  ('»)  Finestra  rotunda,  m  a  conical  fossn  l«idin^  into  the  coch- 
^lu,  a  rounded  eminence,  (c)  the  promimlary,  separating  it  from  the  pre- 
I^CMing.  It  is  closed,  in  the  recent  state,  by  the  mfinhmnn  h/mpnni  tt- 
y^Bmid/iria.  This  is  comiwsed  of  three  layers,  and  is  concave  lowanl  tlie 
tfmpanum.  Tfae  middle  layer  is  fibrous,  the  outer  and  iuner  being  am- 
tinuous  with  the  lining  membrane  of  the  two  ravines.  The  promo»- 
tory  indicates  the  first  turn  of  the  cochlea,  and  is  grooved  for  nram^cij 
of  the  tympanic  plexus,  (rf)  The  nrf^cofthc  aqualttelia  FaHopii'. 
ning  above  the  fenestra  ovalia  and  descending  on  the  nost^rior  wall,  (i 
The  pyramid,  a  hollow  eminence  containing  t  nc  atapeoius.  the  tendon 
the  muscle  escaping  through  a  foramen  in  its  summit.  A  minute  canal 
containing  the  nen'e  to  this  muscle  runs  from  the  aqueductus  Fallopii  to 
■'ic  cavity  of  the  pyramid. 

The  poslrn'or  trafi  of  the  tjTnpanum  presents  above  one  large  and 
several  small  apertures  leading  to  the  mattold  cftln. 

The  tiiiterior  ertmiiitv  opens  into  two  canals  separated  by  a  process  of 

ie.  the  procettia  eoMeariformu.     The  upper  of  thew  canals  is  iht 

aller  and  transmits  the  tensor  tj'mpani ;  the  lower  contains  the  EiwU- 

ehinn  tube,  an  osseo-carlilaginous  passage  IJ  inches  long.  leading  to  tlM 
phaonx.  Bfjth  of  these  canals  run  in  a  direction  downward,  Airwait^J 
and  inward. 

The  osseous  part  of  the  Riistechian  tube  is  }  an  iitch  long,  and 

knrer  eml  is  attached  the  tdangular  jnece  of  fibro-cartilage  forming 

linder  of  the  tuW    tV*  «4it«a  iiS  \.W  laxtilage  are  not  in 
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but  are  joined  by  fibrous  tissue.    The  tube  is  wide  at  ite  lower  extremity,    i 
and  opeus  at  ibe  upper  and  Interal  [lart  of  the  pbarynx,  above  the  hard 
pulatc  and  behind  the  lower  turbinated  bone.     It  is  lined  by  epithetinra   ' 
cuiiliiiuuiu  with  that  of  the  pharynx. 

Describa  the  osaicula. 

These  are  three  email  movable  bones,  named  the  malleus,  incus,  and 
Ktnpes.  Tlio  liret  ie  attached  to  the  mcmbrana  tympaui ;  the  second  is 
between  the  other  two ;  the  last-named  is  altaehed  to  the  fenestra  ovalis. 

The  malleus  [a  hammer)  eonsisis  of  a  head,  nec-k,  and  three  proceascs 
— viz.  the  procaaia  ffradiia,  the  procfstiis  (<ren>,  and  the  mantibmim. 
The  hrad  articulat««  with  the  incus.  The  naJ^  in  below  it,  and  reste  on 
a  piimwintef  whieh  is  eoiinected  with  the  three  processes.  The  ma- 
sulirium  tapers  to  its  extremity,  which  is  flattened,  and  it  is  connected 
with  the  membrana  tympani.  The  tensor  tj-mpani  is  attached  to  its 
inner  side  near  its  upper  end,  and  from  its  root  spring  the  protyMiia  , 
frra-u.  The  priirrmu  gi-aciUn  is  long  and  slender,  and  is  connected  by  I 
bone  and  Sbruus  tissue  with  the  Ulnscrian  fissure.  I 

The  inouB  (an  anvil)  has  a  body  and  ftco  prorases.  The  i/ody  pre-  1 
eenlE  a  saJdle^haped  articular  surlaee  for  the  malleus;  the  short proeai  I 
is  oonical,  looka  backward,  and  is  attached  to  the  opening  which  leads  to  f 
the  mastoid  celts;  the  loiiff  prwe*»  descends  behind  the  mannbrium  of  I 
the  malletis.  to  end  in  (he  os  orlticalaTt,  or  lenticular  process,  whieh  articur  I 
lates  with  the  head  of  the  stapes.  1 

Tlie  Btai>eB  (a  stirrup)  presents  a  henil,  which  nrticnlates  with  the  OS  1 
orbiculare;  a  neck,  to  which  is  attached  tlie  stapedius  inuscle;  and  two  I 
cnfrn,  diTeririiiK  from  the  neck,  and  connected  at  their  cxtremiljes  by  the  J 
'bi«f,  which  fills  up  the  lenestra  ovalis. 

Describe  the  ligameiits  of  the  ossicnla. 

Till?  artlculuiiuiiM  h'tirrfii  the  sevoml  hones  are  provided  with  synovial  I 
membnincs ;  their  surfaces  are  covered  with  cartilage  and  are  connected  I 
by  («;imikT  lieamenls.  The  Ibllowing  ligaments  connect  the  bones  with  I 
the  walls  of  the  tympanum :  1 

The  aiitfnor  lig/rweiil  of  the  malfnit  is  attached  lo  the  neck  of  the  ^ 
malleus  at  one  end,  and  at  the  other  to  (he  anterior  wall  of  the  tympanum  ' 
cloHo  to  the  Glascrian  fissure,  and  its  Kiititriimry  li'giimfiit  runs  from  the 
niof  of  the  tympanum  to  the  head  of  the  bone.  An  e^l/mat  Uffamrnt 
runs  fivm  the  notch  of  Kirini  to  llie  body  and  lesser  process,  and  the 
aceittoi-y  mitennr  lig/nnait  is  the  thickened  front  portion  of  the  sheath 
ol'  the  ti-nsor  tympani,  which  runs  from  the  anterLor  wall  t«  the  manu- 
Imium  and  neck.  An  iiiferinr  ligavmit  runs  from  the  end  of  the  handle 
to  the  outer  wall  of  (he  tympanum. 

Tlie  base  of  the  stapes  is  fixed  lo  the  margin  of  the  fenestra  ovalis  by 

K  annular  ligament.  n^^H 

Tbe  incus  is  provided  with  a  pimterior  Eigument,  tumvctf,  Sso-oi  "wA^I 
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I  short  proccRa  to  tho  posterior  wall,  and  a  iti»peii$on/  Uganuttt,  ft  .. 
I  roof  of  Ihe  tjinpanum  to  the  upper  purl  of  the  bone  near  its  artioil 
with  (lie  miklleus. 

Describe  the  muscles,  macoiis  membrane,  vessels,  and  neoTM  • 
the  tympanum. 

Thu  tensor  tympanl  runs  in  the  ennal  previously  mentioned. , 

ing  troni  the  uniler  surface  of  the  petrous  portion,  the  cartilage  of  tie 
fiustaeliiun  tube,  and  the  margins  ot  its  own  canal,  its  tendon  is  reflected 
over  the  processus  cochleariformis  and  IB  inserted  into  the  handle  of  the 
nialletiB  near  its  root  It  pulls  on  the  malleus,  thus  dniwing  ininrd  and 
mnking  tense  the  membrana  tympanL  Ite  nerve  comes  Irom  thci  otic 
ganfilion, 

TTie  atapediuB  ariFiea  from  the  sides  of  its  containing  cavit;  within 
the  pyramid,  and,  emerging  Ironi  the  apex,  is  inserted  into  the  ncct  of 
the  stupes.  It  draws  the  head  of  the  stapes  backward,  thus  prtsing 
the  base  against  the  fenestra  ovalis  and  compressing  the  coiitenle  of  (he 
vestibule.     Its  nrnf.  is  the  tympanic  branch  of  the  &cial. 

The  muoouB  membrane  of  the  tympanum  is  pale  luid  thin  And  its 
epithelium  ciliated.  It  invests  the  contents  of  the  canty,  the  inner  sur- 
face of  the  memhrana,  and  covers  the  fenestra  rotuixla.  It  is  cuntinuoaa 
with  that  of  the  mastoid  cells.  Eustachian  tube,  and  pbaiynx. 

The  tympanlo  arteries  come  fiwm  the  internal  maxiUoiy,  the  stylo- 
mastoid branch  of  the  imsteiior  auricular,  the  petrosal  branch  of  the 
middle  meningeal,  the  Kustachiun  branch  of  the  ascending  uhaiymro*!, 
--^  "- '—  — ■ '  — ■'•'      '■^-  —'■ ■•  •■'•-  '""'nial  jugular  by 


and  from  l)ie  mteriial  carotid.     The  veins  reach  the  intemi 
means  of  the  middle  meningeal  and  phaTyngeal  veins. 

The  nerveg  of  the  tympanum  are  the  mtisadar,  already  men- 
tioned ;  the  i(i»rM  to  the  vmcouit  nmnbranf  from  the  tymjuuiic  plciivj 
the  commutilitiliiiff,  viz.  between  Jacobson's  nen'c,  the  sjninathetic,  ud 
branches  of  the  geniculate  ganglion  of  the  se%'enth;  and  the  chorJt^ 
tympaiii. 

JiiailiMtt't  nerve  (tympanic  branch  of  the  i 

in  the  floor  and  passes  to  the  promontotTi'.  _   ___, 

plexus,  from  which  are  supplied  the  fenestne,  E<istachian  tube,  _ 
linuig  membrane,  and  sends  off  two  communicating  branches:  one 
the  carotid  plexus,  one  to  the  great  superficial  petrosal.     It  then  retail  _ 
a  filament  from  the  geniculate  ganglion  of  the  facial,  and  proceeds  to  join 
the  otio  ganglion  as  the  lesser  superfieinl  i>etrosal  nene. 

The  rhoraa  'j/>npiiii(  arises  from  the  facial  near  the  stylo-mastoid  funt- 
meii,  enters  at  the  hase  of  the  pyramid,  crosses  the  t\-mpanimi  tkctwcen 
the  long  process  of  incus  anil  handle  of  malleus,  and  runs  through  lh« 
iter  fhonl.Tj  anicrius  lo  the  canal  of  Hugnier. 

Describe  the  internal  ear. 

This  is  the  cssetilial  part  of  the  hearing  apparatus,  sinc«  herr  ibe 
■nditoiy  nervG  is  diofvWtxA.    It  \a  cnntmncd  m  a  cant}-  in  the  petnxu 
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boDe.  Riid  is  maile  up  of  the  oss«ous  kbyrlnth  and  the  membranoas 
hbjHnth. 

BescritM  the  OBseoua  labyrinth. 

The  osieoHi  labyrinth  contains  the  Tnemhrniioiis  labyrinth,  and  ._ 
divided  into  three  parte,  the  vestibule,  Bemieiruular  caiiafa,  and  cochlea. 
It  communicates  in  t}ie  dry  BlnCe  with  ihc  t}inp»num  by  lueuns  of  the 
fenestne.  Belneen  the  oBseous  and  raembninouB  labyrinth  ie  a  epnoaj 
o«^u[iied  by  a  clear  fluid,  the  perilymph,  and  within  the  mcmbranoi 
labyrinth  is  the  endolympb. 

The  veetibule  is  the  central  oarity  lying  between  the  cochlea  in  fronfe.i 
and  the  semicircular  canal  behind,  tne  tympanum  being  extcmaL     '' 


milir  or  lyropanio  wall  present*  the  jhicKtra  ovafa. 

Ilfl  inner  wail  has  in  rront  a  depreaaion,  the/oi'tfi  fietmmtie       ,  ,    

b^'  several  minute  holes  for  the  auditoiy  filaments,  and]  behind  this,  a 


ndge,  the  a-ula  wsttbiiJi.     Behind  this  ndge  \b  the  openingof  the  rt^ne- 
duetv*  vfttibvii.     In  the  roof  is  a  depression,  thc/ornt  hrmi'elliptica. 

Behind,  the  veetibule  presents  five  Ibramina  leading  into  the  aemici_ 
cular  canals,  and  in  front  a  larger  foramen  leading  into  the  Bcala  vealib-^' 
uli  of  the  cochlea. 

The  semioiroular  oanals  are  three  bony  tubes  of  oneqnal  length 
lying  above  and  behind  the  vestibule,  each  forming  about  two-lhirds  of  a 
eirtle.  Their  general  diameter  is  A  inch,  but  at  one  end  is  a  dilatution, 
the  ampulla,  ^  inch  in  diameter.  They  empty  into  the  vestibule  '  ' 
ai>enurea,  in  one  of  which  two  tubes  juirj, 

The  mmrior  is  vertical  and  is  set  transversely,  forming  an  eminence  1 
eeen  on  the  upper  surface  of  the  petrous  bone.    The  ampulla  of  this  | 
tulie  opens  into  the  upper  part  of  the  vestibule,  the  other  end  opening  by 
a  foramen  intA  the  bock  part,  in  common  with  the  posterior  canal 

The  poiferior  is  also  vertical,  but  is  set  antero -posteriorly  and  is  longer 
than  the  others,  its  ampulla  being  at  the  nostero-inl'erior  partof  the  vesti- 
bule, the  other  extremity  joining  with  the  preceding  canal,  as  dewribod. 

The  cxtrraal  is  horizontal  and  the  shortest,  its  ampulla  being  at  ihs 
outer  part,  above  the  fenestra  ovalis,  and  the  other  end  at  the  w\i\KT  and  i 
baek  piirt  of  the  vestibule.  1 

The  ooohlea  resembles  a  snail-shell.     Its  apex  looks  forward  and  out-  * 
ward,  and  its  base  toward  the  internal  auditory-  incjitiis.     Within  is  it 
crntre-pieoc,  the  moilinlia  or  columella,  uround  whieh  the  cuiial  runs 
spirally  for  two  and  a  half  turns. 

Within  the  canal,  and  attached  to  the  modiolus,  is  the  Inmina  tjnralit, 
This  plate  of  bone  partially  divides  the  spiral  conal  into  two  roiupart- 
Knents  or  scalse,  the  division  being  ctimpleled  hv  a  membrane  {»rr.  Mam}  J 
Hrhich  rearhes  the  outer  wall  of  the  cochlea,    llie  uj){)CT  scala  is  known  I 
His  the  laila  vfMfibvli ;  the  lower  is  the  mala  ttfiiipam.  * 

f    Tlie  modiolus  or  ooluniella.  the  centre-piece  oi'  the  cochlea,  mns  fi™ 
use  to  apex.     It  is  conical  in  form,  the  ba»c  correspond  inn  ta  tliat  o{ 


the  cochlea,  and  is  pierced  by  foramina  for  the  oochlK&i  VfnxiiAvi&^^ 
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auditory  nerve  mtH  fl>r  the  vessels  which  |>aas  to  the  lamina  and  s|)iiJn 
canal.  One  of  ihcsc.  larger  than  the  rest,  is  the  upening  of  ihc  oiiiafil 
tnodioli  ixnfralis.  Dimiuishing  graduully  in  size,  tlie  modiolus  imu-'l 
aales  above  in  a  bony  process,  the  iiifuaaibuliim,  which  blends  with  tht  I 
cupola  ur  last  bidf  turn  of  the  spiral  canal.  Here  the  two  senile  comma- 1 
nicate  bj  a  Binall  opening,  the  heliootrema.  Around  the  modiolus,  aluug  J 
the  attachment  of  the  lamina  spiralis,  is  the  spiml  cauai  of  the  iuudio-1 
lua,  containing  a  gangliated  portion  of  the  cochlear  nerve,  the  ganglioa  J 

The  tnurtl  niiin!  IB  li  int'hes  long  and  fy  inch  In  diameter  at  its  widcflll 
part,  which  is  below.     The  scala  vestibuli  comuiuniualcs  with  the  vest]-  ^ 
bule  by  the  tt)raiDen  above  mentioned,  and  a  part  of  it.  marked  off  by  I  ' 
membrane,  is  enlled  the  BL-ola  media  {tee  baou)].     The  leala  tj/nipam 
commenuee  at  the  fenestra  rotunda,  and  cloae  to  its  commenizcment  ie  the 
opening  of  the  aquedvcha  corA/w,  by  which  it  oommuoicatea  with  ihe 
snbnrachnoid  apac«,  and  in  which  there  is  transmitted  a  small  vein  to  the 
internal  jugular.     The  spinil  lamina  ends  above  in  a  hook-like  prCKWi^ 
the  hamiiliui,  which  parity  bounds  the  hclicotrema 

Describe  the  membranous  labyrinth. 

The  mcmbrannus  hibvrinth  is  contained  within  the  osseous  labyrinllit  1 
having  a  similar  form,  thoozh  smaller  and  separated  Irom  it  by  the  Doit'  1 
lymph.  It  contains  the  cndolymph  and  receives  the  distribution  or  tlw  I 
auditory  nerve.     In  the  vestibule  it  conHisls  of  the  utricle  and  the  saiTiila  I 

The  Htn'de  is  in  the  upper  and  back  part,  its  cavity  communicating  I 
by  five  apertures  with  the  membrniiouH  semicircular  canals.     It  is  ii 
tact  with  the  fovea  bemi-elliptica. 

The  saccule  is  in  the  fovea  bemisphenea,  and  commnnical«8  with  ibt  J 
utricle  by  means  of  a  small  lube  which  passes  into  the  aqueductus  vesti- 1 
bull,  and  there  joins  a  canal  {tacciia  auMwnnhaticus),  wbiob  canal  il'l 
prolonged  from  the  utricle  and  ends  in  a  blind  extremity ;  and  with  th*  M 
scala  media  by  means  of  the  aanalu!  rcuiiiViu.  I 

The  niemii-anoiu  senuinVcu/ar  canals  are  similar  in  shape  to,  but  atr  only  1 
from  one-fifth  to  one-third  the  diameter  of,  the  bony  canals ;  the  ampulla,  I 
however,  are  relatively  large.  Two  amidl  masses  of  calcium  cwtHmtUj 
arc  found  in  the  utricle  and  saccule.     They  are  called  the  otoliths.      I 

In  the  cochlea  the  membranous  labyrinth  is  represented  by  tbc  tada  [ 
mviia  and  the  parts  therein,  which  are  formed  as  follows: 

Along  (he  edge  of  the  spiral  lamina  the  periosteum  on  its  upper  sur- 
face is  raised  up  like  a  C  to  form  the  fimi>u»  laminaa  spiralis.     Tliua 
there  is  a  groove  (the  sulcus  spiralis),  the  npi>er  and  loner  [ipe  of  this 
sulcus  being  called  respectively  the  labium  vestibulare  and  tympakkiun,    ■ 
Prom  the  latter  the  memlirmia  Imxilarf*  extends  to  the  outer  wall,  alxQg  J 
the  latter  attachment  forming  the  ligamentmn  snirale.     Above  the  lint- 1 
bus  to  the  outer  wall  stretches  another  membrane,  Rn'ima-'t.    Thil| 
space  below  the  oeiseous  lamina  and  the  membrana  iMsilaris  is  the  set ' 
t/rapant;  above  t\iemiimV)taneofBeissiier  la  the  acalaveeubulii  aodtb 
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«  boDnded  I?  the  two  vembnoMa  ud  Um  outer  mB  of  iba '. 

tm  aathetcala  i)ieiHi,oranalof  theeodile*.  whiehenbak! 
'of  the  cochlea  in  a  Uind  p(wited  estKwitjr,  gmd  upoBS  beiow 
eaccute,  as  dumbed  ■bore.  Betweea  the  two  membfancB  bm 
ihinl  Htrctche«  across  b  the  st»l»  ms^  to  the  outer  wafi.  Th' 
tiie  nicinhrane  of  Corti,  or  laembmiut  Itrtaria.  Between  the 
lusilitris  mid  the  list-named  memtmuie  b  a  space  which 
or^n  of  t^rtL 

Tlie  organ  of  Corti  lies  on  the  basilar  uiembnne.  The  cemnl  part 
is  competed  of  two  rovs  of  peculiarly-shaped  oella  called  (he  n*de  of 
Corti,  oQlu  and  inner.  These  rods  meet  above  by  their  extremities,  and 
enclose  an  angular  tunnel  between  iheni  and  the  basilar  maDbrane.  the 
ztma  arcunta.  The  inner  rods  run  close  to  the  latHnm  lympanieam,  and 
along  their  inner  side  is  a  series  of  epithelioid  cells  contionooe  wilk  the 
cubical  epithelium  of  the  sulcus  spiralis.  These  present  a  row  af  diorl, 
stiff  hairs,  fonoinff  a  sort  of  brush.  Eilemal  to  the  outer  rads  mn 
several  rows  of  similar  cells.    These  are  called  the  outer  and  ituMC  lair- 

The  ri-fieiilar  lamina  is  a  delicate  stnicture  composed  of  bdmH  Kg* 
I  menis  culled  phulanees  arranged  ade  by  side  and  separated  bj-  bolov 
L|luough  which  the  bairs  of  the  outer  hair-cells  projeet.  The  wbols 
Bhrgnn  thus  deacribed  is  covered  by  the  membrane  of  Corti  (membtmna 
Victoria). 

Oive  the  arterial  and  nervons  supply. 
Tlie  arkrirt  of  tlic  internal  ear  are  the  auditory  branch  of  the  be 

tlie  gtylo-mnatoid  branch  of  the  jKisterior  auricular,  aiid  branchc« 

Honnlly  from  the  occipilal.     The  first  named  divides  into  a  co<Jilcar  and 
~      TCBlibular  branuh. 

The  auditory  nrrve  divides  at  the  bottom  of  the  inlemal  auditurjr 
atu9  into  a  tuperior  and  an  vifirior  branch.     Tlie  former  dividea  int© 

inches,  which  are  distributed  to  the  utricle  and  to  the  ntupults  of  (h* 

niperior  and  external  scmicircalar  canals;  the  latter  sends  branchea  W> 
(he^sacculci  to  the  ampulla  of  the  posterior  ouiftl.  and  to  the  cochlea. 
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The  cochlear  branch  sends  its  Blamenls  throngji  tlic  cAnals  of  tlu 
moiliolus,  and  these  form  the  f^n^lion  Kpirale.  Tliis  KaitglioM  aenfl 
other  filnmenls  to  the  sulcus  spirale  and  organ  of  C'nti. 


Describe  the  nose. 

Tlie  Doae  is  the  organ  of  nncll,  an<i  conaiiU  of  an 
noae.  and  an  inlenial.  the  iumI  fcMiB. 

The  noi^  ia  trian^Tdar.  and  i«  femwd  b^  the  bbmI 
etwM  of  the  aapenor  maiiUny  bewaa.  aod  of  litre  rur 
nppoT  and  the  two  lower  Ulenl  evtaatM.  aad  ikr 
"sm.    The  two  openinxSt  tlx-  tMtrrvtt  Mr**,  ata  •' 
ioBt  inaide  of  than  an  mm«  akdn.  aufl  Umv  tl 
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carriages  are  covered  by  skin  on  the  outer  side  and  by  mucous  n 

Between  the  anterior  narcs  ia  a  fold  of  skin,  the  ^ 


the  nose. 

The  upper  laleraJ  cartilnges  lie  one  on  each  side,  below  the  nasal  bones, 
and  are  triangular  in  form.  The  anterior  margin  joins  its  fellow  aliovc 
and  the  edge  of  the  cartilage  of  the  septum  below.  The  infericir  edge 
joins  the  lower  lateral  cartilage  by  means  of  fibrous  tissue,  and  the  pca- 
t«rior  edge  the  nasal  and  superior  maxillary  bones. 

The  loioer  lateral  cartilaga  are  thin^and  are  em^ed  so  as  to  form  the 


s  attached  to  the  supe- 


front  and  both  walls  of  the  nostrils.     Behind  it ,._ 

rior  maxilla,  above  to  the  upper  cartilage-  Between  it  and  (be  fomier 
several  smaller  cartilages  may  be  seen.  It  also  joins  a  small  part  of  the 
cartilage  of  the  septum.  In  front  it  joins  its  Fellow  to  form  the  tip  of 
the  nose.  J 

Tbe  cartilage  of  the  septum  is  quadrilateral,  and  thinner  at  the  ceoin  ■ 
than  at  its  borders.     It  forms  the  anterior  part  of  the  septum,  and  mm 
joined  supcrioriy  to  the  nasal  bones,  and  (o  the  upper  and  lower  latm)  H 
cartilages  by  its  anterior  margin.     Its  posterior  margin  is  attached  to  ibe 
tront  of  the  perpendicular  plate  of  the  ethmoid,  and  its  lower  mar^-Jn  to 
a  ^civc  on  tne  vomer  and  the  rid^e  between  the  superior  maxillee. 

The  arlfriex  are  the  lateralis  nasi,  arteiy  of  the  scptiun  from  the  supe- 
rior coronary,  infraorbital,  and  nasal  branch  of  the  ophthahnic. 

The  veinn  end  in  the  facial  and  ophthalmic. 

The  nerves  are  from  the  faoial,  infraorbital,  ininttrocblear,  and 
branch  of  the  ophthalmic. 

Describe  the  nasal  fossa. 

For  the  osseous  jart,  si 
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These  foasce  open  in  front  by  tlie 

-- ,  — J  the  phsrj-ns  behind  by  the  rostenor  mirea.    ' 

mucous  membrani^  is  called  the  picnilar}'  or  Schneiaerian  membrtDO, 
ia  attached  dlrei^ly  to  the  periosteum  or  perichondrium.  It  is  contina- 
ous  with  that  of  the  pbarjTix,  eontunctiva,  tj'mpanum,  and  mastoid  cells. 
antrum  of  Higlimore,  and  with  that  of  the  dinerent  canals  which  aia- 
ncct  these  parts. 

The  epit  neliura  is  squamous  near  the  nostril,  columnar  where  the  ol&e- 
tory  nerves  are  diatribnted,  and  columnar  and  ciliated  elsewhere, 

The  nasal  fossjB  in  the  recent  state  present  a  different  appearance 
thai  seen  in  the  skeleton.     They  are  narrowed,  and  tbi^ir  comj 
parts  appear  thicker,  the  turbinated  bonea  being  very  prominent 
apertures  of  the  varioiis  foramina  are  narrowed,  or  oven  closed,  by 
lining  membrane. 

The  arteries  of  the  nasal  fossie  are  the  ethmoidal,  the  small  mcni 
spheno- palatine,  and  alveolar. 

The  vam  empty  iuto  the  ophthalmic  and  faoial,  and  through  ^M 
OiDeii  decum  coniinun,\ca,l.<i  "«\V\\  \\vc  <nwvtJ^&\Tiiu«&. 
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The  iitrvet  are  the  olfactory  BlameaU  distribated  to  the  upper  third 
of  the  septum  and  the  eurfacea  of  the  Gupexior  and  middle  turhiuated 
'        ftheae  fliamcnta  do  not  reach  the  superior  or  middle  meatUB),  the   i 


nasal  branch  of  the  ophthalmic,  the  iinteriur  dental  of  the  superior  max— J 
illary,  and  the  ^'idian,  noso -palatine,  and  anterior  palalinc. 


THE  TONGUE. 


Deacrilie  the  tongue. 

llie  tongue  i»  eomjjosed  of  iiiUB<m1ar  Bubetanee  covered  by  _„. 
membrane.     Behind  it  is  attached  to  the  hyoid  bone,  and  below 
means  of  the  peniogloesus  to  the  lower  jaw.     The  mucous  membrane  a 
continuous  with  that  of  the  gums,  and  forms  on  the  middle  line  of  thft. 
under  surfuce  a  fold^,  ibe/ratmrn  Knguu:     Along  tlic  middle  line  of  th9 
dorsum  is  a  denreasion,  (lie  rupM,  which  ends  in  the  foramen  aecmn^  I 
inch  from  the  uaae.     At  its  Imse  three  folds  of  mucouB  membrane, 
,    gloBso-epiglottic  ligaments,  connect  it  with  the  epiclottis. 

The  anterior  two-thirds  of  the  dorsum  is  covered  with  papiUee,  as  wdl! 
as  the  tip  and  bordera.  These  are  of  three  kinds,  circumvallatc,  ^Rgi- 
form,  and  conical,  and  are  covered  by  minute  urconilary  papilke. 

The  drciimi-ailatf  diapillse  maxiuite),  eiglit  to  ten  in  number,  run  from 
the  tiinimen  i^um  in  two  lines  forwaid  and  outward,  making  a  V. 
Each  papilla  lies  in  a  dcprcstdon  which  is  surrounded,  m  turn,  oy  an. 
elevated  ring. 

The/miffi/onii  (medias)  are  smaller  and  more  numerous.  Tliey  occupy 
the  middle  and  front  part  of  the  dorsum,  and  occur  at  the  n]>es  and  near 
the  borders. 

Tbe  eoKicalpiipiHie  (minimse)  are  the  aniallest  and  most  numeroua, 
and  are  found  all  over  the  dorsum.  They  run  in  lines  which  divert] 
from  the  raphfi  obliquely  behind,  nearly  iransverHely  in  front. 

The  Beconnao'  papillte  send  off  fine  processee,  which  give  the  appear- 
ance called  filiform. 

The  glaniU  of  the  mucous  membrane  are  of  two  kinds,  mucous  and 
serous  glands. 

A  (inantii^  of  l/piiphoid  fixfiif  is  found  between  the  epiglottis  and 
Iiapillae  mazimse,  collected  into  masses,  the  foOlda.  The  epithelium  is 
Bttulified. 

The  ton^e  is  divided  by  n^broiui  tfpium  into  two  symmetrical  lateral 
halves :  this  septum  is  connected  to  the  hyoid  hone  by  ihe  Bo-called  hvpo- 
fcliissal  membrane,  which  receives  some  of  the  fibres  of  the  genio-nyo- 
gloHHUS  musiJe. 

The  tongue  has  extrinsic  and  intrinsic  muscular  fibres.     The  former 
r  iDclude  the  hyoglossus,  genioslossus,  styloglossus,  palatoglossus,  and  port. 
■"  ■'     luperior  constrictor.     The  intrinsic  muscles  are  tne  various  parts 
UngiiaiU.     These  purta  are  the  superior  and  inferior'  '    ' 
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The  arteries  are  the  lingual  and  brandieB  of  the  ascending  phsTTngcal 
and  facial.     Tlie  veins  joiu  the  internal  jugnlar. 

TheN«TiraBre  four  in  number :  the  lingual  branch  of  the  6fth  (pi 
tatory),  to  its  anterior  two-lhirds;  the  liugnal  branch  of  the  gloasiv 
pharyngeal,  lo  the  base  and  papilbe  maxima; ;  the  hypogloBsd,  to  the 
muscles;  and  the  chorda  tjmpuni,  lo  the  lingualia.    It  also  receivea  8jin- 
jiathetio  branches. 

The  glosso- pharyngeal  confet^t^iate;  theeuatatory,coQ]iuon sensation; 
and  the  hypo^lwiaal,  motion ;  also  the  facial,  by  means  of  fibres  thiiu  the  ^ 
chorda  tympani, 

P  SPLANCHNOLOGY. 

Organs  of  Respiration. 
THE  LARYNX. 
Oive  a  general  descriptioii  of  the  l&iynx. 

Tlie  larynx  is  the  organ  of  voice,  and  is  placed  at  the  upper  and  finfl  ' 
part  of  the  neck,  between  the  trachea  and  base  of  the  tongue.  It  has 
on  each  side  of  il  the  great  vessels,  and  behind  it  the  pharynx.  In  front 
are  the  cervical  fascia  mcsially  and  the  upper  end  of  the  thyroid  gland, 
and  on  each  side  the  stemo-hyoid  and  thj-roid  and  the  ihyro-hyoid  nms- 
clca.  It  consists  of  various  cartilages  held  together  by  ligaments,  sad  is 
lined  iatemally  hy  mucous  membrane. 


What  are  the  cartilages  7 

The  cartilages  arc  nine :  three  pairs,  the  arytenoid,  comicula  laiyngts, 
and  cuneiform;  and  three  single,  ihe  thyroid,  cricoid,  and  epigloitia. 

Describe  the  thyroid  cartilage. 

It  is  the  largest,  and  consisU  of  two  lateral  parts  or  alae  nsiting  is 
front  to  form  the  projection  of  the  pomnm  Adami.    This  is  subentaneons, 
more  distinct  above  and  in  the  mate.    Each  ala  is  qu.idri lateral,  and  pre- 
sents exl«mBlly  a  tubercle  from  which  a  ridge  descends  obliquely  for- 
ward.   This  ridge  gives  attachment  to  the  stemo-thyroid  and  thvro-liyoid, 
and  the  siu-face  behind  il  lo  the  inferior  constrictor  roii-scle.    Internally 
it  is  smooth,  and  in  the  ancle  the  eiiiglottis,  true  and  fiilsc  vocal  ixwia, 
and  the  thjTo  ao-tenoid  and  thyro-epi glottic  rausclM  arc  attached.     The 
upper  bonier  is  cononvo-convex,  and  in  front  is  notehcd  over  the  pomum 
Adami,  giving  attachment  thronghoat  to  the  thyro-hyoid  membnne. 
The  lower  border  is  joined  to  the  cricoid  cartilage  by  thi-  crico-thyniid  J 
merabmnc.     The  poaterior  borders  end  in  the  (ipnn*  and  /unvr  eornim  :  J 
to  the  ui)|)er  are  altached  the  lateral  th}-ro-hyoid  ligaments,  and  ihs  J 
lower,  which  arc  shorter  and  thiclcer,  present  intemallv  a  facet  for  ^ 
articulation  wiih  tlie  I'ricoid  cartilage.     The  stylo-  and  pnlato-ph^yiigsi  J 
jttjATB  flHaclied  also  to  the  poaicTiot  wtdw:. 
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THE    LARYNX. 

Describe  the  cricoid  cartilage. 

Il  reseiuliles  a  !«igiiet  ring,  is  iiarrow  in  front,  and  kivca  Rlta^hnient  U  _ 
the  urioo-thyroid  mna^lc,  and  behind  it  to  eome  of  lite  fibrea  of  the 
inforioi  constrictor.     It  is  broad  behind,  with  a  median  ridge  for  the 
oesophagtu,  separating  two  hollows  for  llie  crico-arytenoidcus  poaticus, 
and  pruaents  at  about  the  middle  of  the  lateral  tniriac-e  a  prominence 
on  each  side  which  artii^ulatca  with  ihe  corresponding  inferior  comn  o'  ~ 
the  tliyroid  cartilage.     The  lower  border  is  joined  to  the  up{>er  ring  o. 
tite  iracfacB ;  the  upper  gives  attacliment  in  front  and  htenillv  to  T 
crico-thyruid  membrane  and  the  lateral  erico-arj'tenoideus  muscle. 
hind,  at  each  end  of  ila  upper  border,  is  an  oval  surface  for  the  c 
sjiunding  arytenoid  cartilage,  with  a  notch  between. 

Describe  the  uytenoid  cartUages. 

They  arc  pyramidal  in  formj  and  rest  by  their  bases  on  the  highest  ^ut.fl 

of  the  upper  border  of  the  cricoid  cartilage  behind,  their  curved  apices 

approximating.   To  the  posterior  surfikce  is  atljiched  the  arytenoidetia; 

lu  the  anterior,  the  thyro-arytenoideue  and  the  ialse  vocal  conl :  and  the 

inlemsl  is  covered  by  mucous  membrane.     The  apex  !h  curved  backward 

I  and  inward,  and  surmounted  by  the  comiculum  laongis.     The  base  pre- 

k  tents  a  concave  surface  to  articulate  with  the  cricoid  cartilage,  and  to  itA 

B  ezlemal  angle  {mUKiilar  pnxets)  are  attached  the  lateral  and  posterior 

r  criev-arytenoidei,  and  to  the  anterior  angle  {meal  proceu)  the  true  vocal 

cord. 

The  enTiiiaila  latyiiqa  (cartilages  of  Santorini)  are  two  small,  conical, 
vullowish  bodies  which  prolong  the  apices  of  the  arjienoid  cartilages 
backward  and  inwani. 

The  cuitrifm-vi  mrtilaga  (Wrisherg's)  are  two  small,  yellow,  elongated 
bodies  lying  one  in  each  fold  of  the  mucous  membrane  which  stretches 
between  the  ar>ieiioid  cartilage  and  the  epiglottis. 

The  rpiglotlit  is  a  fibro-caniloginous  lamella,  shaped  like  a  leaf,  King 
behind  the  tongue  and  in  front  of  the  upper  orifice  of  the  lan'Ox.  Above 
it  is  broad,  below  narrow  and  Drolonged  to  the  notch  above  the  pomum 
Adami  by  the  thj-ro-epiglottic  ligament,  or,  rather,  to  the  nnculnr  inter- 
val just  below  the  notch,  and  is  attached  to  t)ie  hodv  of  the  liyoid  Inine 
Slhe  hyo- epiglottic  ligament,  Laterally  are  attached  the  aryleno-epi- 
ittio  folds.  Tlie  anterior  surface  is  conne<-Ied  with  the  longne  by  tM 
talenil  and  median  glotso- epiglottic  folds.  Tlie  posterior  snriace  la  o  ' 
cnve  transversely,  convex  longitudinally. 

Describe  the  ligaments  of  the  laiyiix. 

Tliese  are  extrinsic  and  intrinnc.     The  former  connect  it  to  the  h 
bone ;  the  latter  connect  ila  parts  together. 

The  extrinfic  are  the  middle  ihyro^hyoid  ligament,  the  two  lat« 
thyro-hyoid  ligaments,  and  ihe  hyo-epiglottic  licament. 

The  middle  Ibifro-hynd  lif/nmrnt  is  n  fibro-eUstie  ftncluxft  J 
to  the  entire  bcurder  of  the  uotdi  of  lite  tVjrcM  c«tfSnci&  V 
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upper  border  of  the  posMrior  surface  of  tho  body  of  tbe  h^iil  hoot.  I 
ITie  lateral  thiTo-liyoid  ligaments  ran  between  tbe  upper  comua  of  iha  1 
thyroid  and  tlie  greater  tioniun  of  llie  hj'oid  bone.  They  somcliiuet  1 
encloae  the  inrtilago  triticea.  u  emM  eiirtikginoiiB  nodule  DoeasinnaJlj  ] 
(fssified.  The  hyo-fipiglottic  ligament  runs  from  the  front  of  the  epiglof-  | 
tis  uear  its  apex  to  tJie  upper  border  of  the  body  of  the  hyoid  bone. 

DeBcribe  tbe  intrmsic  ligftments. 

The  ligaments  connecting  the  thyroid  and  cricoid  c^rtila^es  are  tba 
erieo-thjToid  ligament,  the  capsular  IJ^ameuta.  and  the  B>Tioviiil  mem- 
branes. The  crico-thjToid  ligament  is  of  yellow  elastic  tissue,  irtan- 
Eular,  and  consists  of  a  mesial  thicker  portion  connecting  the  a4)»t^'nl 
urders  of  the  tyto  cartili^es,  and  two  lateral  portions  running  from  ilic 
upper  border  of  the  cricoid  to  be  uontinuous  with  the  inferior  thyro-an'- 
tenoid  ligaments  {Irue  vocal  eordgj.  In  front  this  ligament  is  partly 
covered  ^  the  orioo-thyroid  muscles  on  each  side,  and  in  the  suocutar 
iieous  intenal  there  is  a  sort  of  plexus  from  the  junction  of  the  nn> 
crico-thyn>id  arteries.  The  lower  comua  of  the  th>Toid  are  ronuected 
with  the  sides  of  the  cricoid  by  two  ligamentous  eapeulca  each  lined  by 
a  synovial  membrane. 

The  cricoid  and  arytenoid  cartilsj^es  are  connected  by  loose  capsulu 
ligaments  lined  by  synovial  membranes,  and  by  a  posterior  crii'O-arvte- 
noid  ligament  rmming  (mm  the  cricoid  to  the  inner  and  back  part  of' the 
base  of  the  arytenoid. 

The  hgamenis  of  ihe  epiglottis  are  the  hyo-eniglottic,  the  three  gto^o- 
epiglottic  ligaments  {mucous  membrane),  and  the  thj-ro-epiglottie.  The 
latter  is  a  long  and  slender  cord  between  the  apez  of  the  epiglottis  and 
the  angle  of  the  thyroid  just  below  the  notch. 

Describe  the  interior  of  the  larmz. 

The  laivity  of  the  laryni  is  divided  into  an  upper  and  a  lower  |wit  by 
the  riraa  glotlidis.     The  upper  opens  into  the  pharjni  by  the  upfiie 
aperturt  of  tho  larj'nx,  between  which  and  the  rima  gloliidis  are  the    | 
ventricles  and  their  saccules  and  the  false  vocal  cords.     The  lower  apcf 
tAire  is  uontinuous  with  the  trachea. 

The  tuiierior  aperture  is  cordiform  in  shape,  widest  in  front  and  nar- 
row behind.     In  front  it  is  bounded  by  tlic  epiglottis,  behind  hj-  the 
arytenoid  cartilages  (together  with  the  fold  of  mucous  membrane  betw««  I 
ihem)  and  comicula,  and  laterally  by  the  aryteiio-epiglottio  folds.  I 

The  riiua  glottidis  is  the  space  between  the  true  vocal  cords  and  the  I 
bases  of  the  arytenoid  cartilages.  It  is  somewhat  lees  than  I  inch  knir,  I 
and,  according  to  its  de^e  of  dilatation,  from  i  lo  )  an  inch  wida  Ik  .1 
easy  respiration  its  form  is  triangular  with  the  base  posterior,  and  w&ea  I 
fully  dilated  it  is  lozenge-shaped. 

VtoA  are  the  Buperior  or  fiOse  vocal  cords? 
Tbey  axe  two  mvicoufi  foVLn,  eatiV  «wS«Hint%  *.V,(l  corresponding  supciigr  J 
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THE   LARYNX. 

'  lliyro-anienoid  ligameol.    This  latter  is  a  thin  banil  running  between  thefl 
vigle  nf  the  thjToid  and  the  nnlerior  surfiice  of  the  itryleDoid  c&nilage. 

Wh&t  are  the  mfeiior  or  true  vocal  cords  ? 

They  are  two  etron2  bands,  the  inferior  ihyw-arvlenoid  ligaments, 

erej  by  niuiMus  membrane  and  atinoheil  to  the  (lepresfion  between  the 
aim  uf  the  thyroid  cartilage  in  front  and  the  autenur  angle  of  the  bue 
(vocal  jirocea*)  of  the  arytenoid  eartilagcs  behind.  Below,  each  is  c0Dtiii< 
nou§  with  the  lateral  part  of  the  ciico- thyroid  lieament  or  membrao&i. 
Part  of  the  thiro-arytenoidei  ia  external  and  parallel  to  them. 
Describe  tbe  veotriclea  of  the  larynx. 

The  ventricles  of  the  larynx  lie  one  on  each  side,  between  the  upper 
and  lower  voi-al  cords,  bounded  eslemall^-  by  the  thjTO-ai>1enoideL  At 
the  front  a  narrow  opening  leads  into  a  blind  pouch,  the  laryngeal  SHoeule. 
Wliat  is  the  saccule? 

The  Ktociilm  laryngis  ia  a  space  on  each  ude,  between  the  false  vocal 
cord  and  the  inner  surface  of  the  thjToid  cartilace,  reaching  upward  as 
high  as  the  upper  border  of  that,  cartilage,  and  its  mucous  membrane 
presents  the  oritices  of  sixty  or  seventy  gliuids.  Tliia  space  baa  »  fibrons 
capaule.  Its  latyngcal  surface  is  covered  by  the  inferior  aryleno-eniglot- 
ijc  muscle,  or  compressor  saccnli  latyngis,  and  ita  external  eurfaM  by  the 
thyio-arytenoideus  and  thyro-epigloltic  muscles. 
Name  and  describe  tlie  intrinsic  muscles  of  the  larynx. 

They  are  the  followinc : 

(I )  The  cricn-tkyroid  arises  from  the  front  iwrt  and  sides  of  the  erieoid 
cartilage,  and  is  inserted  into  the  lower  bonier  of  the  thyroid  cartilage 
and  the  front  of  ita  lower  comiL  Between  liie  two  musclee  is  the  crico- 
thyroid membrane.  The  action  of  the  two  muscles  is  to  approximate 
the  cricoid  to  the  thyroid  and  thus  tense  the  vocal  oords.  Tlie  nerve- 
supply  is  from  the  superior  larj-npeal. 

(3)  The  ihs/ro-nryienaid  is  divided  into  two  parts,  outer  and  inner.  It 
arises  in  front  from  the  angle  of  the  thyroid  at  itA  lower  part,  and  its 
boer  past  is  inserted  into  the  vocal  pnK«ea  and  outer  surface  of  the 
arytenoid  cartilage ;  ita  outer  part,  into  the  outer  border  and  museuUr 
proccas  of  the  same  cartilage,  above  the  internal  part.  Tlie  inionial 
pert  is  adherent  and  parallel  to  the  true  vocal  cord ;  the  outer  is  exlenial 
to  the  Bscculus  bn-ngis.  Their  action  is  to  advance  the  aiylenoid  carti- 
hgte  and  thus  relax  the  vocal  cords.  The  nerve  comes  from  the  inferiur 
ttn-ngeal. 

(3)  The  ihifro-rpifflollic  muscle  arises  from  the  inner  aurfkce  of  the 
thyroid  cartilage,  close  to  the  angle,  and  is  inserted  into  the  succnluBlaiyii- 
gis,  epiglottis,  and  an-teno-cpi^loUic  fold  It  is  really  a  part  of  the 
preoeding  mnacle.  Its  aution  is  to  depress  the  epiglottis  aiKJ  conpran 
the  saci:aluB  liu^rngiB.     Its  nerve  is  from  the  infenor  laryngeal. 
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ORQ.VNS  OP   BB^^BATIUN. 


atjMMMd,  Mid  K  endmed  by  the  airteno-epislot^  mucouB  folib  bearing  1 
ibe  sane  MUDe.  AddilioDal  fibres  fn>ta  eacn  moscle  decussuli!.  Thett  J 
fibres  oxMkI  ftou  the  apex  of  one  I'anila^  to  the  muscular  process  of  T 
tbe  olIieT,  and  lie  behind  nod  on  the  aiylenoideus.  Its  actinn  is  U)  dimiii-  1 
ioh  the  siie  of  the  supencv  Apertutv  of  the  Ituynx  daring  deglutition,  I 
lis  nen-e  is  Irinii  the  inferior  Uij'ngeaL  1 

\&)  The  in/erior  •vrvtrnn-tplgiottic  lUUScle  arisps  &oiu  the  aryteiKud  1 
wtSaec,  jiHt  above  the  fklse  eord,  and  is  inserted  into  the  up|>er  and  1 
isner  pMt  of  the  epiglottis.  Its  other  nniue,  oompressor  saccuh  laiyn^  I 
iadinUs  its  action.  It  is  really  a  pnrt  of  the  thfro-aiTtenoid  musdcb  | 
Its  nem-  is  fruiu  the  inferior  laryngeal.  I 

t6)  Tbe  erict-ctrytfUioiiirtu  pntfievs  arises  from  the  back  of  the  cricoid  I 
caitila^  Bfid  b  inserted  into  the  mnscular  process  of  the  ai>tenoil 
Its  action  is  to  rotate  the  corresponding  arylenoiil  outvaid  ajid  thtia  ti 
w(d«n  tike  glottis.    Tht  nerve  ts  troiu  the  inferior  laryngeal. 

(7)  Tbe  erko-aiylfnoidetu  laferala  arises  ftotn  the  upper  border  of  tbs  J 
criooid  cartilage,  andisinseitedinUi  the  tnuscolar  process  of  the  aryteixud  1 
vaitDa^  Its  actioa  is  to  n>tal«  the  oorresponding  cartilage  inwanl,  ihqi  4 
aanuKing  the  glottis.     The  nerve  is  from  the  inferior  lai^ngeaJ.  ^ 

f8|  The  oryfcMmfeiM  is  attached  to  the  posterior  surface  uf  eai^h  luyte-  ' 
noid  caitilwe.     Ila  Sittve  run  transversely.     Its  action  is  to  close  tho 
baok  part  of  the  glottis  by  means  of  the  Rpprosimation  of  the  atytcnuid 
tartibgn.     Its  nerve^opply  Ls  from  both  superior  and  inferior  larj-ngeal 

DCTVWt 

THE  TBAOHEAi 
Describe  Uie  tr»cbea. 
Tlic  inkche&  is  a  nienibr»no-<?artiIagiiK>u3  lube,  flattened  behind,  con- 
is  above  with  tbe  lap'ni,  and  below  dividing  into  tbe  two  btonchL 
nppcr  limit  b  at  the  rirth  cervical,  its  tower  at  the  diak  between  the 
nn  and  fiRh  dorsal  vertehnn,  and  it  mCHeiiias  about  4}  incho  id 
;  transversely,  )  to  1  inch, 

WhMX  ftre  ita  islationB? 

/■  fnutl:  (II  ihf  rm-A%  the  isthmus  of  the  thyroid,  the  stemn-h^'oid 
d  lfij*(\>id  and  the  cervical  fasda  between  them,  tbe  artcria  thjTOiilc* 
a,  the  inferior  thyroid  veins,  and  the  commonicating  bnnchce  betWMO 
b  anterior  jugulars ;  in  the  thorax,  the  manubrium  stemi,  thymic  w- 
iins,  the  [eft  innominate  vein,  arch  of  the  aorta,  innominate  anJ 
A  carotid  vessels,  ami  the  deep  cardiac  pleina.  Bfhind  is  the  awph- 
jus.  L<itfT>illf/  *  III  tfir  iieek.  tho  common  caro'ids,  the  bloral  lobes 
f  the  thjToitl,  the  inferior  thjToid  arteries,  and  the  recurrent  nerves; 
•  (je  dirTt.  tlie  pleura  of  each  side  and  the  vngus. 


r  Sncxlbe  the  bronchi. 
The  tmnclii  enWt  t\\'i 


iiiJiiiit  lung.    Tbe  right  is 
.  tw,v-t?,  the  lung  opposite 
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THE  TUYBOID  AND  THYMUS  GLANDS,   ETC. 

the  fifth  doisal  vertebra,  the  hirecr  axvgoa  vein  atvhing  over  it  from  b&-  I 

hind,  the  right puhuonBTj'  artery  being  l>oluw  and  then  in  front  of  it-    The  1 

led  bronchus  is  about  '2  inches  lonKi  and  enters  the  lung  o|)poBite  tlie  1 

sixth  doroal  vertebra.     It  passes  ander  the  arch  of  the  aoila  and  crossefl  J 

in  front  of  the  cesupha^us,  thoracic  duct,  ajid  descending  aorta.    Tha  j 
left  puluionai;  artciy  lies  al  fiiet  above,  thea  in  front  of  iL 

WItat  IB  the  stmctnre  of  the  trachea  ? 

The  trachea  consists  of  sixteen  to  twenty  incomplete  cartilamnoua  J 
rinira  coiiiieetcd  by  a  fibrous  membrane.  Their  free  ends,  whicn  are  1 
direptwl  posturinrly,  are  united  similarly  and  by  i)lain  muscular  tissue.   [ 

THE  THYROID  AND  THYMUS  GLANDS. 
Describe  the  thyroid  gland. 

Tlic  thyroid  gland  is  a  highly  vascular  body  sitiiaied  at  the  upj)er  part 
(if  tlie  traohca.  and  consists  of  two  lateral  lolies  connected  by  the  isthmus. 
The  lateral  lobes  are  placed  one  on  each  side  of  the  trachea, 

In  trout  it  is  convex  and  covered  by  the  slomo-hyoid  and  thyroid  and 
omohyoid  muscles ;  laterally,  also  convex,  it  touches  the  common  carotid 
sheath ;  behind  it  is  concave  and  rcste  on  the  larj-nx  and  trachea. 

The  weight  of  this  body  is  from  I  to  2  ounces,  its  color  brownish-red, 
and  each  lobe  is  2  inches  long  by  1 1  int-hes  wide.  There  is  sometimes  a 
thinl  and  accessory  smaller  lobe,  called  the  pyramid. 

Describe  the  thymns  glasd. 

The  thymus  is  a  temnomry  orean,  attaining  its  greatest  size  at  the  end 
of  the  sewiid  year,  and  gradually  dwindling  thereafter  to  a  mere  trace. 
At  its  full  growth  it  lies  m  the  neck  and  superior  mcdiastinuni,  and  con- 
sists of  two  lobes  extending  behind  the  Btomum  from  the  level  of  tha 
fourth  curtilage  below  to  the  thyroid  glnnd  above. 

In  front  are  the  sternum,  slemo-,  hvoid  and  thjToid ;  behind  are  tha 
pericardium,  the  great  vessels,  and  [lie  tr.icbea.  Fur  the  Unicture  of 
these  bodies  see  IlitUihgy  of  this  scries, 

PLBUItffil  AND  MEDIASTINUM. 
Describe  the  pleurae. 

The  plcure  are  two  separate  sen)ns  sacs  which  invest  each  lunp  to  its 

n>ot  and  are  reflected  on  to  the  lliumcie  walls  and  pericardium.    The  flrat 

tion  is  the  visceral  layer,  or  pleura  puUnonalis;  the  second  is  tha 

_Selal  layer,  or  piciim  coslnlia. 

The  two  picuno  are  distinct  from  cn<^h  other,  and  do  not  meet  in  tha 

"  'ian  line  except  t»eliind  the  second  niece  of  the  slemum.  At  tha 
„^.-  of  the  lung  the  visccml  and  parietal  layer  of  the  same  side  are  von- 
tinuuus,  and  at  the  lower  part  of  the  root  a  fold,  the  lit^luavl.^.\a3^^ax■aa» 
piUxnoniii,  runs  down  to  tbu  diaphragm. 


i 


316 


OROANB   or    RESPIRATION, 


Wliat  is  tbe  mediastinnm,  and  how  is  it  Babdivided  ? 

The  lULHliastuiuni  is  the  space  between  the  two  pleural  saos,  and  e»- 
tendu  iiLlero-iKwlcriorly  Irom  tlie  sternum  to  the  spine ;  it  is  divideii  inlti — 
ti  iuptri'ir  mediastinum,  above  the  upiKr  level  of  the  poicardiiim ;  the 
anifrior,  in  front  of  the  pericanliuin ;  the  mvldle,  contMning  the  peri- 
eardium ;  and  the  ponlerior  mediastinum,  behind  the  perictmlinia. 

Describe  each  of  these  subdiTisions. 

The  Kiiprrior  niediii'li'iiim  is  bounded  by  the  manubrium  slerai  in 
fronl,  the  upper  four  dorsal  verlebrse  behind,  and  below  by  a  plane  uaas- 
iiig  from  tlie  lower  border  of  the  manubi^um  lo  the  lower  pan  of  the 
fourth  dorsal  vertebra.  It  contains  the  lower  part  of  the  sterao-byoid 
and  thyroid  and  longus  colli  muscles,  the  transverse  aorta,  bnotuinate, 
left  (saxotid,  and  subclavian  arteries,  the  superior  cava  (upper  pan},  the 
two  innominate  and  the  left  superior  intercostal  veins,  the  vagus,  car- 
diac, phrenic,  and  left  recurrent  nerves,  trachea,  cesuphagus,  iborocio 
duct,  thymic  remaioB,  and  Ij-mphatics. 

The  anterior  meJiaiHiium  is  bounded  by  the  slemum  and  the  neri- 
cardium  before  and  behind,  by  the  pleuree  laterally.  It  runs  towairl  ihe 
left,  is  broader  below  than  above,  and  contains  the  origina  of  tho  t»^ 
angularis  stemi,  the  left  internal  mammary  vcesek,  some  areolar  t' 
containing  lymphatics,  and  the  anterior  mediastinal  glands. 

The  multlle  mediaatiaum  contains  the  heart  and  pericardium,  i 

ing  aorta,  superior  cava  (lower  part),  bitiireation  of  trwihca,  pulmona^ 
vesseU.  the  phrenic  nerves,  and  the  arch  of  the  vena  axygos. 

The  posterior  niediiatiiiiivi  is  behind  tho  pcrii^ordium  ai^  roola  of  tl 
lun^,  and  in  front  of  the  lower_ eight  dorsal  vertebrae,  the  pleune  boon. 
ing  it  on  each  side.  It  contains  the  descending  part  of  the  aicb.  iIm 
thoracic  aorta,  the  siygos  veins,  and  va^,  (esophagus,  thoracic  dac' 
and  some  lymphatic  glands. 

THE  LUVOS. 
Describe  the  lungs. 

The  liiriL's  nre  placed  one  in  each  side  of_tbe_  chest,  in  coDtaot  with  ita 
inner  fiurftice,  and  present  each  for  examination  an  apex,  a  base,  two 
bonlera,  iind  two  surfaces.  J 

The  upi-j^  extends  1  to  Ij  inches  above  the  first  rib,  and  is  moiled  Wl 
a  groove  for  the  subclavian  artery.  The  btw  is  concave  and  rests  on  imI 
diaphrugm,  its  thin  margin  Btting  into  the  space  between  the  ribs  sMifl 
diaphragm.  The  outer  titrfyee  is  smooth  and  convex ;  the  imitr  tur^rietW 
is  concave  and  adapted  to  the  pericardium,  and  behind  is  maAed  oy  •  I 
fissure,  the  hilum  nulmonis,  for  the  root  of  the  luug.  tlie  titttrry' 
border  is  rounded,  nts  into  the  concavity  on  either  ude  of  the  spine,  a 
is  the  longest  part  of  the  iuijic;  the  anterior  bordfr  is  aliarp  and  ovi. 
isjM  the  ])ericar^am.   tWt.  o^  ^.W  n^lii  long  nins  mesially  as  t^  as  tl 
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sixth  c&Ttilagc ;  the  left  ooly  to  the  fourth  cartilage,  below  which  ia  a 
nolcU  exposing  the  pericardium. 

Vnat  are  the  fissureB  of  the  lungs  7 

Koch  lung  is  divided  hy  a  deep  fiasure,  which  runs  rrom  the  upper 
part  ui'  the  fuslcrior  border.  3  inches  below  ihe  lop.  to  the  lower  put 
of  the  anterior  border,  into  two  lobes.  The  upper  lube  ul'  the  right 
lung  is  subdivided  by  a  short  fissure  running  froui  the  middle  of  the 
precediDj  Gasurc,  forward  and  upward  to  the  anterior  margin,  the  part 
below  beiDg  the  middle  lobe. 

The  right  lung  is  the  larger,  although  the  shorter,  and  it  is  also  the 

Describe  the  root  of  the  long.  1 

The  mol  of  each  lun^"  is  a  little  above  and  behind  the  centre,  and  ] 
includes  the  bronchus,  pulmonary  and  bronchial  vessels,  puluionair 
pjezus,  areolar  tissue,  Ivmphatics,  and  bronchial  glands,  these  all  being 
enclosed  by  a  fold  of  the  pleura.  The  root  of  the  right  lung  is  placed 
behind  the  superior  cava  and  ascendiuK  arch  and  below  the  azrgoB 
niajor  vein,  and  the  letl  under  the  an;h  of  the  aorta  and  in  front  of  the 
descending  part  of  the  areh.  In  front  of  each  are  the  phrenic  nerve 
and  anterior  pulmonary  plexus,  and  behind  each  are  the  puslerior  plexus 
and  the  vagus. 

The  pulmonary  vein,  artery,  and  the  bronchus  and  bronchial  vessels 
he  in  the  order  named  from  before  backward^  from  above  downward  on 
the  right  side  they  run,  bronchus,  artery,  vein ;  on  the  left  aide,  arl4!77, 
bronchus,  vein. 

What  are  the  veight  and  general  steticture  of  the  lungs  ? 

The  right  lung  weighs  22  ounces,  the  left  20  ounces,  and  their  color, 
at  birth  a  pint,  darkens  wiih  age. 

The  lungs  have  an  outer  serous  coat,  under  this  a  subeerous  eoati  1 
and  under  this  latter  the  pnlmonarj-  parenchyma.  The  senius  coat  U  1 
the  iiliMiru ;  ihc  subserous  areolar  tissue  under  it  enters  in  between  the  J 
lobules.  ' 

The  limg  is  composed  of  lobules  which  are  largest  toward  the  periph-  | 
erj",  and  each  is  made  up  of  a  Mmhir  lironehinl  tiilf  with  its  rntniftca-  J 
lions,  and  ineluden  brnncbca  of  the  pulmonary  and  bronchial  vessels, 
nerves,  and  lymphiitics,  all  connected  together  by  areolar  fibrous  tissue. 

What  Is  the  airangement  of  the  bronchi  within  the  lung  7 

Both  bronchi  enter  the  lungs,  the  right  givin;;  off  a  branch  to  the  I 
npp«r  lube,  dividing  dichotomously,  the  cartilafirnoutt  rings  becoming  I 
doorter  until  they  are  mere  plates  without  regular  dislribulion.  The  ' 
muscuUr  coat  is  continuous  around  the  tubes,  and  the  mucous  mein-  i 
brane  throughout  is  columnar  and  ciliated.  Each  lobvttat  broncWt^  tOu.., 
^*- —    mentioned,  on  entering  a  1"  ""OmtB^jecKA.  m<!R  ti\T-c«0.»  *« 
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I  alvmli. 


I 


)  lueWM 
he  oar^^ 


_  _    jally,  it  ends  as  tlie  ahfvlar  pamage,  from  whii-li  are  piven 

P  otf  blind  ntniincations  or  infiindibnla.     These  are  also  b«sct  widi  ait- 

What  can  you  aay  of  tlie  blood-Tessels  of  tlie  lungs  7 

The  jiulinuiiary  artery  divides,  and  Its  divisiona  accompany  those  of  the 
bronchi.  Finally  a  oapiilary  picsus  is  formed  on  the  walla  of  the  atr- 
cella  ;iiid  idvcular  paseiages,  which  lies  jiiet  beneath  the  mucuna 
brane,  and  from  this  plexus  the  pulmonarj'  veins  arise. 

The  bniDchiul  Arteries  nourish  ttic  lungs,  and  in  like  manan- 

nd  en 

__ from  the  _  . 

Rsponding  artery,  as  ihe  pulmonaiy  veins  return  R  part  of  it.     The  left 
empties  luto  the  superior  intercostal ;  the  right,  into  the  azygos  w^t 

THE  ORGANS  OF  DIGESTION. 

THE   MOUTH. 
Describe  the  mouth. 

The  mouth  is  the  upper  part  of  the  alimentary  cnnal.  It  is  bouoj 
by  the  lipB,  cheeks,  tongue,  hard  and  soil  paJate,  alveolar  proccates 
both  jans,  with  their  cuntained  t«etb,  and  opens  behind,  tlirongh  i 
isthmus  fauelum,  into  the  pharynx.  It  is  lined  by  niueous  mem))!) 
coutinuuiis  in  front  with  the  skin,  behind  with  that  of  the  fauces,  it 
thulium  being  stratified. 

Describe  the  lips  and  cheeks. 
They  are  formed  of  skin  externally  and  of 


Dally,  enelosinK  between  them  muscles,  vessels,  D' 
and  glands.     In  the  cheeks  are  the  buccal  glands,  si 


)us  membrane  iuM 
es,  areolar  tissue,  fat, 

„ — ._ „ ,  jimilar  tobut  anaJler 

than  the  labial,  and  opposite  (he  second  upper  molar  tooth  is  a  papilU. 
the  summit  of  which  presents  the  orifice  of  the  parotid  duct.     Seve«l^ 
larger  buccal  glands  open  opposite  the  last  molar  tooth.     They  lie  b 
tween  the  bnocinator  and  maasel^r,  and  are  called  the  molar  glai  * 
The  labial  glands  arc  about  the  size  of  small  peas,  and  lie  just  bent- 
the  mucjJus  membrane.    The  inner  surface  of  each  lip  in  the  middle  B—^ 
ia  joined  lo  the  cum  of  the  corresponding  jaw  by  o  mesial  fold  of  mucous 
juemLraiie,  the  frsenum.     The  upper  is  the  larger. 
Describe  the  gums. 

They  arc  formed  of  fibrous  tissue  intimately  joined  to  the  alTeolu  _ 
periosteum,  and  are  covered  by  mucous  membnne  oonUioiog  j     *""' 
close  to  the  teeth. 


Describe  the  teeth. 
I      There  are  in  the  W 


THE  TBHTH, 


IS  of  teeth,  a  temporary 


«  papilta^ 
uysett^H 


THE  TEETH. 

1,  and  a  iwrn -       - 

tenia  each  juir;  luo  Utter,  thirty-lwu,  BistevQ  eueh  above  and  belgw. 
Kach  tooth  ID  made  up  of  three  parte:  the  root.  coRBUtlDg  of  one  or 
morafarit^ajQtaiDeduilhealroulus;  ihu  crown  or  body,  above  llieRum: 
and  the  nock,  between  the  two.  The  alveolar  porioetcum  id  rcflocteu 
on  to  the  fang  as  Tar  as  the  neck, 

Hov  Bxe  tlie  teeth  divided  ? 

'ITie  twenty  tanporary  teeth  nre  divided  into  four  incisors,  two  canines, 
and  four  moUrs  above  and  below.  The  thirty-two  permanr.nl  teeth  are, 
four  incisors,  two  canincH.  tiitir  bicuspids,  and  six  niolara  in  each  jaw. 
The  teniporaiy  t«cib  are  similar  ta  but  smaller  than  the  penuaDent;  of 
the  Ii'mjiorary  molars,  the  liinder  one  is  the  larpcgt  of  all,  lUid  its  plaiie 
is  aDerward  taken  by  the  second  permauent  bicuspid. 

Describe  the  pemuuient  teeth. 

Of  (he  permanent  teeth  the  incisors  are  the  eight  central  cutting 
t«eth,  Ibiir  each  above  and  below,  the  turmer  being  the  larger.  They 
are  bevelled  al  the  expense  of  the  posterior  surface.    The  oanines  f(?u«- 

SUlati)  are  two  in  tnvh  jaw,  beitie  situated  one  behind  each  lateral  incisor, 
e  upper  and  larger  being  called  the  eye-teeth.  The  biousplds  [pre- 
rnoiam  or  faint  mdliin),  four  in  each  jaw,  lie  two  each  behind  the  canmes, 
the  upper  being  the  larger  The  molars  {trur  vuAftrt  or  mnftinupiiialij 
■  ■  larpest  teeth,  and  number  six  in  each  jaw,  three  each  behind  the 
ir  bii'uspids  above  and  below.  They  present  four  tubercles  on  the 
upper,  five  on  the  lower  crownsjand  the  root  is  subdivided  into  from  two  j 
to  nve  fangs.  The  first  molar  is  the  largest  and  broadest,  tiia  second  IB  , 
smaller,  and  the  third  (wisdom  tooth)  the  si 

OiTe  the  strnctnre  ef  a  tooth. 

A  vertical  Mx-lion  of  a  tooth  shows  it  to  be  hollow,  the  cavity  being  , 
continuous  wiih  the  aperture  in  the  fang  and  filled  up  with  the  soft  den-  ] 
tal  pulp,  and  im  hence  called  the  pulp-cavity.  The  pulp  is  seasitiv& 
highly  vascular,  and  consists  of  connective  tissue  with  cells,  vcsBels,  and  ' 
nerves.  The  hani  substance  of  each  tooth  consists  of  three  parts ;  the  ^ 
iiwrv  or  ilnifinr,  the  mamfl,  and  the  cnala  prlrota  or  centrnt. 

l^e  denldne  forms  the  chief  mass,  consisting  of  fine  tubes,  the  den- 
tnl  tubull.  imbedded  in  a  homogeneous  matrix,  the  inlertubular  tieeue,  1 
Thi>se  liibuli  open  into  the  nulp-cavity. 

The  enamel  is  a  hard  white  substance  which  protecU  the  crown  of  ft  - 
tnnth,  being  thickest  at  the  cutting  edge.  It  is  the  hardest  part  of  the  I 
tnoth.  and  consists  of  hexagonal  rods,  parallel  and  pre8cntin|;  one  end  to  | 
the  dentine,  the  other  to  the  crown.  It  also  presents  a  series  of  brown  | 
lineii.  the  parallel  striae.  ' 

The  oruBta  petrosa  covets  the  dentine  of  the  root,  which  has  no  \ 
Mamel.     It  resembles  true  bone  of  a  somewhat  modified  slnicUu«,  < 
taining  bouiue,  lamelke,  canoliculi,  and  eumo  Q.Mei%iax\  ckia^- 
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I  Oive  tbe  different  periods  of  eruptioa  of  tlie  different  teeth. 

The  period  of  eruplion  for  tlie  temporary  leetli  is  fruui  the  ^venib 
t  month  U)  the  eud  ol'  the  seooud  year.  They  uppear  in  the  foUuiring 
I  order:  central  uicibots,  lateral  mcisore,  anterior  molais,  canines,  posteriur 
I  molars.  The  lower  preuede  the  upper  by  a  short  period.  The  pernw- 
l  nent  teeth  appear  sb  iollows;  between  the  sixth  and  seventh  year.  6rsi 

inolam;   seventh  year,  middle  incisors;   eighth  j'ear.  lateral  inci^rt^. 

ninth  year,  first  bicuspids;  tenth  year,  second  bicuspids;   ele\-enih  lo 

twelfth  year,  canine ;  twelfth  Co  thirteenth  year,  second  moluB ;  se\-eD- 

tcenth  to  twenty-first  year,  wisdom  teeth. 

THE  PALATE. 
Describe  tlie  palate. 

The  palate  forms  the  roof  of  the  mouth,  and  consists  of  a  front  part 

jr  hard,  and  a  biii'k  part  or  soft  palate.    The  periosteum  of  the  Bard 

.    palate   (sec  Boarii)  is  covered  hy  and  iotimntely  eonnecled  with  the 


&  membrane  of  the  mouth.     In  the  middle  line  is  a  raph^  endinj; 
'    '  e  ftwa  whii " 

,        -  .  uaai-palatii 

nervea.     The  mucous  mombrane  is  pale  and  corrugated,  covered  with 


,   in  front  at  a  small  pnpilla,  which  marks  the  anterior  palatine  fosa  which 
receives  the  tenninuf  part  of  the  anterior  palatine  and  uaso  palatiiu 


.  IB  opitlielioua,  and  fmTiished  with  a  number  of  palatal  glands 

which  lie  Mtween  it  and  the  bone. 

Describe  the  soft  palate  (velnm  pendnlnm  palati). 

It  partiaUy  separates  the  mouth  and  pharynx.  It  conrasts  of  muscu- 
lar, connective,  and  adenoid  tissue,  with  vessels,  nerves,  and  mucous 
glands,  all  enclosed  in  a  fold  of  mucous  membrane.  Above  it  is  joined  lo 
the  back  of  the  hard  fialute ;  laterally  it  blends  with  the  phar>-nx ;  helo" 
it  is  free;  in  front  it  is  concave,  with  a  median  ridge;  and  behind  it  i» 
convex.  Ita  mucous  membrane  is  continuous  with  that  of  the  roof  of 
the  mouth  and  of  the  posterior  nares. 

From  its  lower  border  a  conical  process  depends,  the  nriJn.  from  whose 
base  descend  the  pifiart  of  the  sofl  palate,  the  anterior,  funned  hy  the 
palato-glom  m»td&i,  to  the  sides  of  the  base  of  the  tongue ;  the  pos- 
terior, formed  by  the  paJntihpltaryngd,  to  the  aides  of  the  nhntynx. 
These  pillars  are  covered  by  mncous  membrane  and  separated  Wlow  hj 
the  tonsil,  the  space  being  called  the  isthmus  of  the  fanees.  The  m — ^ 
cles  of  the  sofl  palate  are  five  on  each  side,  and  lie  in  the  following  n 
tivc  pcBition  from  before  backward  r  the  palato-filoGStiB,  tensor  |mJ 
anlcnor  fasciculus  of  jjalato-phaiyngeus,  levator  pftlati,  aiygos  u"" 
and,  laslly,  the  posterior  fasciculus  of  the  palato-pharyngcus. 

THE  TONSILS. 
Describe  the  tonslU. 

_  The  tonsils  (amygdalie)  lie  between  the  anterior  and  posterior  p_ 
I  hue  pillars,  and  arc  aoouV,  \  \Tti^\(n\%  wivd  i  inch  wide  and  thiclE,  but  n 
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muub  in  nco.  External]  v  they  are  separated  b;  the  saperior  uonstrietois 
from  the  internal  carotid  and  aacending  pharyngeal  arlerieej  intenially 
they  project  into  llje  fauces,  and  present  twelve  or  more  orifices  which 
lead  into  ihe  eo'p's  in  their  subetanee.  Around  the  ctyplrwalla  anf:l 
nomerouB  lymphoid  roilicles  consisting  of  adenoid  tissue-  " 

THE  SALIVARY  OLANDS. 
SoBcribe  the  saJivaiy  glands. 

There  are  three  pairs,  pan-lid,  mbJiioMtlaiy,  and  nuhfingiud. 

The  parotid,  ilu'  largest,  weichs  4  to  1  ounce,  and  lies  on  the  faoa 
below  and  in  front  of  the  ear.  Its  outer  surfaee,  lobulated,  is  covered 
br  the  skin  and  fascia,  and  partly  hy  the  plalysma  and  seTeral  lymphatio 
^landi)  1  in  front  it  runa  over  the  massetcr,  is  grooved  for  the  ramus  of 
lie  lower  iaw,  and  extends  heneath  it,  between  the  two  plei^goids: 
above  it  is  bounded  by  the  zygoma ;  below  by  the  angle  of  the  jaw  and 
ft  line  joining  it  with  the  mastoid  process;  behind  by  the  external  mea- 
tns,  mastoiiT  process,  and  stemo-mBStoid.  The  interna!  sorTace  sends 
(wo  processes  into  the  neck :  one  behind  the  styloid  process  and  beneadi 
the  masloid  process  and  stcmo-mastoid :  another  in  front  of  the  styloid 
piOcesB.  into  the  back  of  the  glenoid  cavity  behind  the  jaw.  Imbedded 
ID  the  gland  are  found  the  external  carotid,  poslerior  anricular,  tempo- 
ral, transverse  facial,  and  internal  maxillary  arteries,  the  lemporo-maxil- 
li^  vein  and  a  branch  from  it  to  the  internal  Jugular,  the  facial  nerve 
with  its  branches^  and  the  auricula- temporal  ana  great  auricular  nerve*. 
The  internal  carotid  artery  and  internal  jugular  vein  lie  under  its  deep 
•orface, 

Tlie  iliiel  (Stenson's)  is  about  3J  inches  lona  and  i  inch  in  diameter, 
tnd  opens  opposite  the  second  molar  looth,  tlienee  runs  backward  be- 
neath the  mucoua  niembranc,  through  the  buccinator,  and  acruee  the 
natisetcr  to  Ihe  front  of  the  gland.  It  commenies  hy  numerous  branches, 
wtd  on  tlie  masscter  receives  the  duct  of  a  detached  part  of  the  gland, 
the  tod'i  jMiroti'fu,  which  aoDietimes  is  found  beneath  the  sygomatio 
krch.     Its  epithelium  is  columnar. 

The  submaxillary  gland  is  of  an  irregular  form,  weighs  about  2 
drachma,  and  lies  bclnw  the  jaw  and  above  the  digastric  muscle.  It  ie 
eovercd  by  the  skin,  platysma,  and  faac.iiB,  and  grooves  the  inner  surface 
of  the  hiwer  jaw.  It  lies  on  the  mylohyoid  (partially  embracing  this 
muHcIel,  hyoBlossns.  and  atyloelofaun,  and  nas  in  front  of  it  t)ie  unlet4dFj 
belly  ol"  the  diijaatric.  Behind,  the  stylo-mosillary  ligament  separates^" 
from  the  parotid,  and  the  mvlo-hyoid  (its  superficial  part)  from  the  Bul  , 
Kngiiat  gland  in  front.    The  faeial  arte^-  grooves  its  upper  and  back  part 

The  nihnnxiHar}/  duct  (Wharton's)  i8  2  inches  long,  and  opens  at  tbt 
top  of  a  papilla  close  to  the  frccnum  linjtufe.    Thence  it  runs  hock  bfl* 
tween  the  sublingual  gland  and  tlie  genio-hyogloasiis,  then  between  thft 
"lyoid  and  the  hvoglossuB  and  genio-hyogiossus. 
■ubllngual  gWd,  the  Bmafleat  of  the  eatia-irj  t&M**^^w*  *-'* 
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eide  of  the  frienum  lingusB  and  a^attist  the  inner  siuface  of  the  lower 
iaw,  beDeath  the  mucous  membrune.  It  is  ahnond-shaped,  weighs  I 
draonm,  and  itB  ducte  {of  Rivini),  ten  to  twenty  in  number,  open  sepa- 
rately, one  or  two  joining  lo  form  the  duct  of  Bartholin,  which  joins 
Wharton's  duct.  It  is  in  relation  below  with  the  mjlo-hyoid ;  in  Ihint 
'  '   '  B  fellow  and  the  lower  jaw;  behind  with  the  submaiilltiry  gland  ; 

,]|y  the  gustatory  nerre  and  Wharton's  duct  separate  it  mim  the 

genio-hyoglossus. 

THE   PHARYNX. 
VeBcribe  the  pharTOx. 

The  pharynx  extends  from  the  baae  of  the  sknll  to  the  lower  border 
of  the  cricoid  cartilage;  it  is  4)  inches  long,  wider  transversely  than 
&ntero-j)03teriorly,  and  widest  oppoute  (he  hyoid  eomniL  Below  it 
opens  mto  the  (Bsophagus ;  above  it  is  connected  with  six  oiveuines — 
TIB.  the  mouth,  larj'nx.  the  two  posterior  nares,  and  the  two  EuslAcAian 

The  pharynx  is  formed  of  a  fibrous  coat,  the  phiir.t'ngeal  aponenrosis, 
thick  above,  thinner  below,  lined  by  muooufl  membrane  and  covered  hj 
muscles.  Above  it  is  connected  with  the  body  of  the  sphenoid  and  the 
basilarproeessof  theoocipital  bone;  behind  with  the  spine.  theloDgi  colli 
and  recti  capitis  nntici  muscles;  in  &ont  with  the  intemid  pterygoid  ^late, 

I plerygo-maxillary  ligament,  lower  jaw,  tongue,  laiynx,  and  os  hyoides; 
tateniUy  are  the  styloid  processes  and  their  muscles,  common  and  iRtcmai 
CftrotJd  arteries,  internal  pterygoid  muscles,  intemid  jugular  veins,  and 
Ihe  glosso- pharyngeal,  va^s,  hypoglossal,  and  sympathetic  nerves. 
The  pharyngeal  aponeurosis  is  strengthened  behind  by  a  fibrous  band 
which  forms  a  median  niph6,  and  is  attached  above  to  the  phaiyngeal 
apine  uu  the  basilar  process  of  the  occipital.  Into  it  arc  inserted  the 
oonstriclores  pharyngis.  A  mass  of  lymphoid  tissue  at  the  bock  of  the 
yharyni  has  been  called  the  pharj-ng^  tonml. 
Dei 
.J 
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THE  CBSOPHAGUS. 
I  Describe  the  cBsophagus. 


The  <Bsopha^is  is  (he  tube  connecting  the  pharynx  with  the  stomadi,, 
and  extends  trom  the  level  of  the  sixtn  cervical  vertebra  through  the 
diaphragm,  entering  the  stomach  opposite  the  tenth  or  eleventh  dotal 
vertebra,  a  distance  of  9  or  10  inches.  At  first  in  the  median  line,  it 
runs  to  the  \th  as  far  as  the  root  of  the  neck,  becomes  again  mesial,  and 
liwtly  turns  toward  the  left  to  pass  through  the  oesophageal  orifice  in  the 
diapnrann.  It  also  corresponds  to  the  cervical  and  dorsal  curves  of  the 
spiue.  It  is  the  narrowest  part  of  the  atimenlary  canal,  and  presents 
two  constrictions,  one  at  its  commencement,  the  other  at  the  diaphragm. 
_  In  ths  neck  it  is  in  relation,  in  front,  with  the  trachea ;  bdund.  r''~ 
Ulie  longus  colli  and  sv^n&V  c»AQ.m<a ',  ^atax^Uy^  with  the  o 
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THE  STOMACH. 


I 


Between  it  and  the  tracIiM 
mtk  the  Indies,  left  akri:)tjd 


ani]  on  the 
The  riffht 
fiist  each 


arteries  and  put  of  the  thyroid  ^land. 
ascend  the  tecurrent  laiynceal  nerves. 

In  THE  CHBST  it  IB  in  reluion,  in  /rttm , 
artery,  left  bronchus,  and  periouJinin ;  hfhinil.  with  the 
colli,  ihuncic  duel,  and  aona;  /n((TwW^,  with  ihe  pleura 
rijilit  side  the  large  aaj-^oe  vein,  and  on  the  letY  the  aim. 
vujnta  is  beliiiid,  ilie  It-fi  in  front  of,  the  (Wophsgus.  but  i 
on  the  eorrcs|>ond!UK  side. 

What  is  the  structure  of  the  (BBophagns  ? 

The  cesophagUH  has  an  external  miactiiar  coat,  which  ii 
au  estcroal  longitudinal  and  an  int«nial  circular  layer,  an  aroAir  Mat 
between,  and  an  internal  wim»u«  coat.  This  last  is  thicl,  paler  below, 
and  marked  by  longitudinal  folds.  lie  surface  presents  nutnetvus  pa- 
pilliB  aud  la  covered  by  stratified  epithelium.  Bcnealh  it  iea  muiKulariB 
mucosse,  and  in  the  submucous  or  areolar  eoat  are  numerous  compound'. 
racemose  WRipbageal  glands. 

THE  BTOMAOa 

situation,  measurements,  oriflces,  and 


Describe  the   stomach 
borders. 

Tlic  atoraacli  lies  in  the 


and  left  hyiNX'hondriac  regioiut,  and 

Urger  end  being  cUcd  the  cardia.-,  the  riitlit  t^  'm^'^.^ 
The  left  and  nRht  onentnga  arc  termed  nwpwtjrply  t.h«  Mtdiw  flf 
owophngcal  onGce  and  the  pylimc  orifice.     In  a  Mfilx  of  inad«rat«  & 
tension  it  is  VI  inches  long  and  4  inche*  in  if«  »e«i(nl  diAnw^ter  afttf 
weiehs  i  U>  h  onnrea.  ' 

The  ^Td«ic^jtht  hifhM  pari  /rf  t.lM.  *f.«,.rh,  and  li«.  Uhil4 
the  seventh  raslal  camlace,  I  ineM  u,  the  irfi  i>t  t\,f  ■H/-rn\„„  ,1,^  „J,^ 
OTLliee is gwuded  Iqt a  nl«a,  ilw  imi>nrjt.    Knin^,.   '■  ^i! 


ari/iee  is  goatded  Iqt  a  nl«a,  ilw  p]/lrrrw». 
is  curved,  (he  upper  nacan  horier  limH. 
convex  hotitr  m  ifcc  gnmur,  tmritiim.  Th*  P 
to  the  leMT,  the  latter  tfttfca^MMHMMflw  1 
n)lenic)  exUBda  2  or  3  tadiw  H>  A«  Mk«f  A*  mrm 

thefindBiWgnKflaMMM.    TU ^- 

lothe     •         —    • 
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RiaU  End- 

L^  End. 

Abdominul  WftlL 

Liiwer  ribs. 

Under  surfUce  gf  nght  lobe  of  liver. 

Spleen  (wtd  behind!. 

PosTKRioK  Surface. 
Puncrcits  and  panci«atio  vesaels. 
Abdominal  aorta  and  iofeiior  cava. 
Coeliac  iisis  and  braoclics. 
Crura  of  diaphragm  and  solar  plexus. 
Superior  mesenWiic  veasels. 
Lett,  kidney  and  capsule. 
Spleen. 

(Below,) 
Transverse  eolon  and  transrerse  mceoeolon,  upper  hyei. 

SeBcribe  the  strncture  of  tbe  stomach. 

The  sioQiaoh  Las  a  ieroiu  Deriloncal  coat,  a  tiuiMvtar  coat  oomjprising 
a  lunKiludinal,  circular,  and  oblique  layer,  an  areolar  ooat  or  loueo 
tjaaue  (aubmucous  ooat),  and  a  mucous  coat.  Tho  lattor  ie  thiokeal  near 
the  pylorus,  thinncat  at  the  fundus,  and  preseote,  in  the  empty  condition 
of  the  organ,  numerous  ridges  or  ruffie  which  run  longitudinally  alon^ 
the  great  L-tirvature.  Studded  over  its  surface  are  many  small  pnlygutially- 
ahaped  depressions  which  are  the  enlarged  mouths  of  the  gastric  tubuhtr 
glands.  These  are  of  two  kinds,  called  pyloric  and  peptic  glands ;  some 
are  simply  tubular,  while  others  have  several  branches  opening  into  a 
common  duct.  The  pyloric  glawU  are  most  numerous  at  the  smaller 
end,  but  the  ptptie  f/laitdn  are  found  all  over  the  stomach,  the  ducts  of 
the  latter  being  shorter.  In  the  latter,  between  the  basement  membrane 
and  the  lining  epithelium,  are  numerous  peptic  or  parietal  cells,  the  othen 
being  known  as  the  central  or  chief  cells.  Between  the  glands  the  mncoos 
membrane  contains  lymphoid  tissue,  collected  here  and  there  intolillk 
masses  resembling  the  solitary  intestinal  glands,  and  called  the  lenticular 
glands.     Beneath  tho  membrane  is  u  muscutaria  mucosiB. 


THE  SUAUj  intestine. 


Tlie  small  intestine  is  about  20  feet  long,  aud  is  a  convoluted  tube  ■ 
which  forms  that  part  of  the  alimentary  canal  between  the  mionis  a  ' 
the  cfecuio.     It  occupies  the  central  and  lower  part  of  the  nbnomen  aa 
part  of  the  pelvis,  and  ib  surrounded  by  the  large  gut,  l«ing  held  i—^ 
Dosition  by  the  peritoneal  fold  called  the  mracntery,  which  ie  altachaftl 
behind  to  the  souie.    V  v,  covered  in  front  by  the  great  unienlu 
ia  divided  into  tnice  paxV&,  vW  ^\Ki^eaau^'v^<ia^'!°o.,«AdUiaum. 
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Describe  tlie  iUueUuc  of  t^ 

An  ?--'•'.  j';*-:  'J  -.1*:  ▼il.l  .•.:_:.-.*-  ;  i"r?"-  'i-:  ;:;:ll-iz_  iii 
ilt-unj  t-s >.-!'.  i:  -"it  iL-.-r-ri-.-ir..  r  :**.  i.-  >  .-_-.:  >  l_i  .  vi. r-.  :;.- 
yl-ssvL?  I  i*-.  ii'i  v:...i     1.;   Ti^  -_■     :":V-  "i-.        •  •  v:  ".L.s 

]:iittr.  i:.-  rr-.-.  :•  r^.i  .?  -  :i:.--t  .i--- ■-:  "-■.  -.  ■■  :  1  i-.r!.!  :  ."in 
t'P'iit.  jiii  ::.-.  •L:r:  .?  -.•-.rri  _l  rr  _:  ".  :-.r"  ■-.  ii  .-.r.^:i  :r  l.  :lr 
infer!'. r  1  iv-r   f  •':.■:  T-^-'cr-^  i-r?-.'.-  ■  i 

Thy  ...  .v-  ''1'  .-..I*:  .■.■:i?;>-i  .:  ii  ii:-:rL-.  .r  -l-r  -i.:  -l  ri:-r— !  "..-- 
gitU'i:ii:ii  Ij.'ir. 

The  M''  .'f^ -.r  •  '  .  *  '■^'.  .■  i.r.-"?  :  .  •  ?^.  .■  :.i'.-.".!vr  ::?'--  ?-j»- 
jHtnin-'  :r.v  v.-ssj-:".- 

ll.t: '■■.  ■  *  ;'  ''/*.-  ...«-:.--  -. -rr.  'J  " ...  i:>-:  j  r-.-^  ■.■■..  T 
at  lliv  'M-T-.r  r'ATT.  *  ut  *.L  ll-.t  -r.  -  i  ...-r  '-.  ~  I"?  r!  ":.•.. '  i..  *  .v- 
lumnur.  uiii  ::  i?  :  .n;.r:.Ti  '^.\i.  ^        v.-  .   %•.    T:.-.   ;:  ::.:.■:!;: 

tVatur-*  '.■:"  :}-r  i.. :     -?  ::.-.il' r-i-  -:•.  *  '  •   •  »    K^rli- 
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lljt;  hi  :•*■:'.  iT.^  11,'i     «;?^.  ..;;  ].'.i  T  >-:-:.-r  ■ ;.    .-■;]  \  ^'"r":   \.--'*  *"^' 

ui:i->'M*  r:;.  iji'  r..!:' .  i!  i  ■■  ■!.-■-:  I.-:  .i  ;..-.:;.  ■  *  :..• :..' :  :•  .  '■;  >  ■  ;■  :i  k-.vlt 
•  •t' tl'::li' !!  ;ijj.  ■'  '  A'-  ■-  ■".  'i  .'.«  ;.:■  •:;.  ".".  jr..i.":!.r  i-  1'*  n  !l.^ 
^1|^^|!^«•' ■]»  i  -»  w.  i}..  •■  .j  ;,-•*  ..; .-:.  :._•  .  i.  *':  ■  IJ.  :■  ••--:*:.■■•  lii'Viifr 
iMiiii-i  -iiily  :m  ti;.-  •i'i'*-l<  >i:i!ii  :lii  1  i:..-  i'lMj.' ::■  t  Hi- !.■  ■■:  il..- ;i;-ir.'.ini. 
'•  Till/  >-.V.i.  V ';'■' "/>  ar-- -!:::>.  V. '."•■-il  :  ;■• -.  ii.- "!  'iV.iin  P»ii>  :m  the 
l.iwi-r  part  "l"  tIi»-  il«:tiii.  '['i.:\  i-.r-  n...  .•■  "i;' ■■!  •. t  iv  \:i-iil..r  riiit^-mi 
li'— '»•■.  aii'i  i«ii  tIji-t  -irtin-t  *  ar»-  :•  -.i;  1  '.  V.V.  ;iii'l  .'i'  '"Jii-i  tIh  in  ihv  i-j » inn;:> 
of  I/.  U.-rkiiljij*  L'laii'U.  (/■  y*  ■;. .  •  j-fff/,'-  :tn-  i«l-l"ijj  :iL'i:n'i:ai!i'ns  »»t 
s.-lit.iry  L'l.iii'l*.  III!  a-'iriij-:  fr-iii  :  ii»'li  t-.  \  iii- );.  -  In  Kiit:Tli.  ainl  arf 
^'luiti'l  Mil  tin*  liirlt-r  njijHi>iit'  (■•  th'-  iitt.'i  huji  nt  "f  iliv  nn-iiilrry. 
'I  !■  T  ^:jrfa«f  is  n..t  tnviivii  l^y  villi,  aii-l  il:«y  ;ii«  ."-urr'ninliMn-v  l.til-iT 
kuhir>  ^T\I^I^.     Tlirv  aiv  mM>t  nnnnTnu.-  in  tin-  liwrr  i»art  of  llio  ili-uiu. 


Give  a  general  description  of  the  duodenum. 

Till'  diKHicniiin  is  ahmit    In  inrhis  lonir     TJ  liiiL:i'is  .  an«l  runs  in  :i 

.(Min'o'i  (linM-tioii  fnun  tin-  pvl-nis  to  ilu' jr.innuni.  ^^Iiirli  il  .i«>i!i>  i»n  tin* 

\v\\  sitlc  of  tin*  >ri-nnil  liinil»ai'  MTU-l-ra.     Tlir  \\'ih'a\i!v  of  ihi*  runr 

louks  towanl  tho  Kit  aini  «'nil'rairs  llir  lu'a«l  ol    iho  }  't  is 

divideil,  fur  ikK-riptiun,  intu  tlirco  |>arts. 


THE   ORGANS  OF   DIOfSTION. 

9  these  three  parts,  and  give  the  relationB  of  «ach. 

First  or  Ascending  Portion. 
Above  and  FronL 
Liver. 
Neck  of  gaU-bladder. 

Behind. 

Hepatic  artery. 
Com.  bile-duct. 
Vena  porta. 


Part  of  head  o 


Brfow. 
f  pancreas. 

Second  or  Bescendinq  Pobtion. 
Front. 
Hepntiv  flesure  of  colon. 


Right  kidney  and  Buprarenal  capsnle  (at  times). 
Structures  at  hilus  of  kidney. 
Com.  bile  duct  (and  to  left). 


Head  of  pancreas. 

TniRD  OE  TaANSVKBeB  POBTION. 

Inf  border  of  pancreas. 
Sup.  mesenlerie  vessels. 

Front. 

Peritoneum  derived  from  descending  layer  trans,  mesocolon. 
Sup.  mesenteric  vessels. 


Aorta  and  inf.  cava. 
Crura,  diapliragm. 
Second  lumbar  vert 

le  the  jejnnnm  and  lleitm. 
TbeJ^unum  induAea  t\ie  ^t?.*.  \«o-ft.';As  of  the  remaining  part  of  t] 


L. 


J 


I 


™  the  l"  . 

luiuW  ,iii!  "        - 

il  is  of  a  dotiier  ci.-i-.-r  mkI  iarpa  ailrtrt-  liai  Hh  :!:■££. 

The  remaiDder  of  Uwil  blr^Mf  Mlhe*^  «hdi  Okfe  by  .^ 
ing  into  the  iniier  mit  ef  Ac  maMnf^i^  tf  Ot  hne  g«i  in 
Ti^t  iliac  fosL  Ita  tah  oecqv  Ae  hjptigMUic,  MWnnJ.  »»i  ri 
lumbar  aod  il>«  npoa^ 

THB  IiABOB  INTESTINE. 
Describe  the  large  iatestine. 

The  hi^  intestine  b  th^  put  of  the  •luneDtary  canal  whii'h  oiUlli 
trom  the  end  of  the  ileum  to  the  anus;  it  is  about  .'>}  ftx't  lonfT,  niid  lU 
rounds  the  Bmall  inte^ine.  It  commences  by  a  dilntetl  ]inH,  iho  nm<ti 
in  the  right  iliac  fosta,  ascends  to  the  under  surfaee  of  ihnlivrr,  tlmri  n 
traneverself  acroee  the  ^xlomen  to  the  vicinitv  of  the  ii)ilui<ii,  >Iuw<m 
to  the  left  iliac  foam,  and  fonns  the  sigmoid  floxiirc,  ami  finally  jih 
along  back  of  the  pelvis  to  end  at  the  anus. 

What  ia  the  CBcmn? 
The  cieciim  ia  the  lar^e  cnl-de-aac  whii^h  Is  the  hititinnliw  iif  itm  li 

intestine,  and  is  about  3  inches  broad  tind  2)  \<ing.    It  u  vnrUiimr  m(<V|R 
being  found  on  the  psam.  eiiemal  to  it,  on  thu  illw.-iM,  lril«rMl  l/i  H,~t 
the  pelvic  brim,  or  entirely  within  the  pelvis.     In  mj  i/t  ititw  Utit 
il  iti  entirely  surrounded  by  peritoneum. 

DeBciibe  the  vennifiinn  appendix. 

From  the  inner  and  back  pert  of  Uw  cMaM,  U  •' 
niiform  appendix  extends  upwwd  aaid  Wapf  t)' 
of  gut  of  the  diameter  of  a  MtitmjA  fmint  ' 
length,  curved  upon  itoelf,  aid  <■£•«  im  ■  Mod  ■ 
gradually  to  ita  ewi,  whxb  »  l*— '  •--  -    -    '  -  • 
loneum^  which  fbnn*  lor  il  a 
ctecnm  is  foardud  by  ■•  n 

DMoibetha  ai»«walnlM. 

Tbei 


lor,  Mf  ami 


328  THE  ORGANS   OF  DIGESTION. 

DsBcribe  the  ascending  colon. 

This  part  of  ihe  hrne  gut  nina  from  the  ctecum,  above  the  ileo- 
CKKul  valve,  upw^  to  the  under  surTace  of  the  liver  on  the  right  side 
of  iho  gall-bladder,  and  then  turns  tbrward  and  to  the  left  to  ftrm  the 
li-iiiificjlscare.  The  peritoneum  rarely  forms  for  it  n  mesowjlon  ;  g«ne- 
rtiily  it  covers  only  the  front  part  and  the  aides.  It  oouupies  Uie  rieht 
hiiubar  and  bypouhoudriao  regions. 

Describe  tbe  transverse  colon. 

Tills  part  arfhes  ucroaa  the  abdomen,  the  eonveiity  lookine  towanl  the  , 
bcllv'-ivnll,  and  makes  a  sudden  turn  backward  and  downwarxf  betiearh  th<  , 
spleen,  forming  the  »p/ntie.^«"',  and  is  completely  inresled  by  the  peii-  i 
tutji?ijm.  It  occupies  the  right  hypochondriac,  upper  part  of  umbiliad  | 
iind  leO  hj'pochondrino  regions.  At  the  aplenic  nexure  is  alinched  the  i 
ciixiti-coltciignninil,  a  fold  of  iteriloneam  cxicndin^  to  the  diapbraEm 
opposite  the  tenth  iir  elfventh  rib. 

Describe  the  descending  colon. 

This  part  descends  from  tlie  splenic  flexure,  to  end  at  the  lefl  iliao 
fossa  in  the  sicmoid  fleinre.     It  is  covered  in  front  and  lalerall;?  by  the 

peritoneum,    ll  occupies  the  left  hypouhondnae  and  lumbar  regions. 

0176  the  relations  of  each  of  the  three  portions  of  the  colon. 

First  ok  AscJCNnma  Pobtios. 
Front. 

Abdom.  wall. 
Great  omentum. 

Quadratus  lumbonim. 

Right  kidney  (lower  part). 

Second  portion  duod.  (hepatic  flexure). 

Second  oe  Transverse  Poanos, 

Liver  and  gall-bladder. 
Stomach  ()rt  curvature), 
Splenic     f  Spleen  (lower  end), 
nexnro.  ( Pancrea*  (tail). 

Bdou>. 
Small  mlCBLittea. 


Describe  the  sigmoid  flexure. 

Tlie  fflgnioid  fleiure  ends  in  ilie  rectum.     From  ihe  end  of  the  de-  1 
scending  colon  it  forms  an  S-sliaped  curve,  ending  oppouile  the  lefl  Bficro- 
iliae  joint.     In  Avnt  of  it  arc  the  belly-nail  aud  some  euils  of  small  in- 
testine.    The  peritoneum  forms  a  loose  mesocolon  for  it.     It  is  the 
iiarroHest  put  of  the  colon. 

Describe  the  recttun. 

The  rcetuui  ia  the  lowest  part  of  the  largo  intestine,  and  extends  from. 
the  sig^mciiil  flexure  to  the  anus.  It  has  Seen  divided  into  three  parl«; . 
the  first  part  extends  from  the  lefl  sacro-iliuu  joint  to  the  centre  of  the' 
third  piece  of  the  saenim ;  the  second  part,  to  the  tip  of  the  ooccjrxj 
and  the  third  ;>art,  to  the  anus. 

The  rectum  is  about  8  inches  Ioug:  and  somewhat  cylindrical  in  form, 
narTDirer  above  than  the  sigmoid  flexure,  but  it  enlarges  as  it  descends, 
and  just  above  the  anus  is  remarkably  dilated,  forming  the  ompollB. 
The  first  part  has  a  mesorectum ;  the  second  part  is  covered  by  perito- 
neum in  front  and  laterally ;  the  third  part  has  no  peritonea]  covering. 

Give  the  relations  of  the  first  and  second  part  of  the  rectum. 

The  first  part  of  the  rectum  is  about  one-half  of  its  whole  length, 
and  has  ihc  following  relations : 

Behind. 
Pyriformis, 

KiJ'Sj  „d  b™.b„,  1  »f  "■« "  »*  '^'■i"^ 

Front. 

Malr.  Female. 

Poet,  surface  of  bladder.  Post,  surface  of  utertis  and 

appendages. 

(Small  iutpstines  intervening  m  Wvb  cawsfc.^ 


1 


^■xh 
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The  eeoond  part  ie  about  3  inches  long,  and  has  the  following  m-l 


Front. 

Male. 
Triangular  part  of  bladder. 
Veeiculos  seminales. 
Vas  deferens. 
Under  aurfacc  of  jirosUite. 


Female. 

Poet,  vaginal  waU. 
Cervix  nteri. 


Tile  third  part  is  1  to  1  i  inches  long,  and  curves  backward  and  down- 
ward to  end  at  the  anus,  where  it  is  surrouoded  by  ihe  eitcmil  sphinc- 
ter. Higher  up  the  internal  sphincter  suirounds  it.  and  the  levaloree 
anl  support  it  on  each  i^ide.  In  Iront  of  it  are  the  tneuibranoua  and 
bulbous  portions  of  ihe  urethra,  but  aeparuled  from  it  by  u  triangular 
cellular  space  whose  base  is  the  central  point  of  the  perineum.  In  the 
iemale,  in  front,  vagina  and  perineal  body. 

Describe  tlie  Btmctare  of  the  large  mteatine. 

It  lias  four  coata — serous,  muscidar,  BubmneouB,  and 

The  geroiis  axil  m  peritoneum,  and  along  the  anterior  ma^n  of  the 
gut  it  prcsenta  numerous  little  projections  called  appendices  epiploine, 
which  are  filled  with  fat. 

The  mvictdar  coiU  is  divided  into  two  layers,  loneitudinal  and  circular, 
the  former  being  external  The  drcuJar  layer  is  dfsjxieed  generally  over 
the  surface. 

The  iougituilinai  layer  is  seen  as  three  well-marlced  bands  J  inch  wide 
and  j  line  thick.  These  bands  commence  on  the  ciecum  at  the  orifnu 
of  the  vermiform  appendix,  and  have  the  following  arrangement  on  the 
three  divisions  of  the  colon  respectively:  the  anterior  band  runs  along 
the  anterior  border  of  the  ascending,  the  transverse,  and  descending 
colon:  tiiie  band  serves  for  the  attachment  of  the  Kreat  omentum  f- 
the  transverse  colon ;  the  posla-ibr  band  extends  along  the  pusteric 
border  of  the  entire  colon,  and  indicates  the  line  along  which  the  pcnto- 
neum  leaves  the  ascending  and  descending  colon,  and  along  the  trana- 
verse  colon  it  is  the  line  of  coalescence  of  the  two  layers  of  the  trans- 
verse mesoooloQ ;  the  inner  band  ia  on  the  inner  border  of  the  aacendiog 
and  descending  colon  and  on  the  nnder  border  of  the  trangnm  '  ~ 
It  is  along  this  band  that  the  appendices  epiploioc  are  found. 
The  momucout  coot  \b  maAt  w^  al  Kt«aW  tJMiie 
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The  macmit  coat  or  mucous  membrane  is  smooth,  baa  no  villi,  con- 
t&ins  aypts  uf  LteberkUhm,  and  bas  lymphoid  noilutea  scattered  over  its 
surface. 

Wbat  can  too  say  of  the  stmicture  of  the  rectum  ? 

Thi^  luu^jitudinul  iibrcd  of  it^  muscular  coat  are  dis)M)iwd  in  a.  uniform 
layer.  Tliere  are  no  bands.  The  mucous  membnine  has  numerous  folds, 
whioh  near  the  anus  are  longitudinal  in  direction  and  aro  known  aa  the 
columns  of  Morgagni.  At  and  above  the  level  of  the  prostate  gland 
there  are  three  other  prominent  folds,  having  more  or  less  a  horizontal 
direcUon.     These  are  oilled  the  folds  of  Houston. 

THE   LIVER- 
Qive  the  general  position  and  measurements  of  the  liver. 

The  hvcr  lice  in  the  epigastric  and  right  by]ioclioiidriac  region,  reach- 
bg  partly  into  the  left  hj-pochondrium,  weighs  between  3  and  4  pounds, 
and  measures  10  to  12  inches  transversely,  C  to  T  inches  from  before 
buckward,  and  3)  inches  vertically  at  its  thickest  part. 

Oive  the  relations  of  the  liver. 


i 


Above. 


Abuom.  wall. 

Below. 
Stomach,  duodenum  (first  part). 
Hepatic  flex,  colon. 
Rieht  kidney  and  suprarenal  capsule. 
Gall-bladder  and  duct  (cystic). 

Behind. 


H      Bow  ia  the  liver  divided  ? 

^V  The  Qpper  surface  is  divided  by  the  suspensory  ligament,  and  the  lowu 

^^        by  the  longitudinal  fissure,  into  a  right  and  a  left  lobe.     The  anterir^ 

thin  bonier  is  notched  opposite  the  sutipensory  ligament.     The  right  a 

(rcmity  is  thick,  the  left  thin  and  flattened. 

Name  and  describe  the  ligaments  of  the  liver. 

They  are  all  peritoneal  folds  escepljng  the  round  ligament,  which  is  a 
fwlal  remnant.  Tlie  longitudinal  (suspensorj'  or  broad  |  ligameiil  ia  broad 
and  thin,  runs  from  l)efore  backward,  and  is  attached  above  to  the  dia- 

Chi^m  and  sheath  of  the  right  rectmt  muscle  as  far  as  the  umhiUcu&\ 
^^^  elow  to  the  superior  surface  of  the  liver,  from  llift  ^wWa^'^^*"^***^ 
^^^  the  notch  in  Uie  anterior  border.    Tbe  free  anVBrvOTW«4Kx'Vi»"^*^'**'°' 
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its  lavers  the  round  Ugament,  whiclt  is  the  ahtivcUed  and  imDervioaM 
maamB  of  the  fixtal  mubilical  vein.     It  runs  alone  the  loDgitudinal  te4 
Bore  &om  the  umbUicua  to  the  vena  cavit.    The  lateral  liaaniftiU  a 
peritoneal  fulils  which  exteotl  between  the  (liapbrum  and  the 
spooding  bonltire  of  the  liver,  the  left  being  to  the  left  of  the  o 
iigeal  o|tening.    Tlie  coronary  ligajntnl  is  a  procesa  of  peritoneum 
is  refleoted  on  lo  the  posterior  surface  of  the  liver  in  tne  situation 
apiwsition  with  the  diaphragm.     It  is  cxintinuous  with  the  lateral  lig»-  1 
luents  uu  each  side  and  with  the  suspensory  iti  front. 

Name  and  describe  the  flssorea  of  the  liver. 

They  are  five.  The  longiladiiml  sepatates  the  right  and  left  loba^ 
It  is  joined  by  the  transverse  fissure,  the  part  in  front  of  that  point  beioi 
callcl  the  uTtdiilioilJuxiirc,  and  Iodine  tne  umbilical  vein  or  its  reniaiuS 
the  round  ligament.  The  f^ire  of  the  dwAiu  venoiug  is  the  part  of  the  ■ 
longitudinal  fissure  behind  the  transverse.  It  lodges  the  ductus  vcBO- 
Bus  or  its  remains.  The  inimva-se  or  portal  Jitfure  is  the  point  of  eiit 
and  entrance  of  the  vessels,  nerves,  and  dncta.  It  lies  between  the  qasd- 
rate  and  Spigelian  lubefl.  The  fissure  tor  the  gall-bladder  is  parajUl  U> 
the  longitudinal  on  the  under  surface  of  the  right  lobe.  The  Juturt  for 
the  iiiferiiir  vena  cava,  aometimea  a  complete  canal,  lies  to  the  right  of 
the  Spigehau  lobule. 

Najne  ajid  describe  the  lobes  of  the  liver. 

These  are  also  five  in  number.  The  right  is  the  largest,  beins  six  time* 
OS  large  as  the  left,  and  is  separated  Ironi  the  left  above  and  below  1^  the 
Bospenaory  ligament  and  luiiBitudinal  fissure  respectively,  and  in  fiimt  by 
the  interlobar  notch.  Its  under  surtiice  is  marked  b;  the  transverse  fissun 
and  that  of  the  gall-bladder,  and  its  posterior  surface  tn-  that  of  the  infe- 
rior venacavB,  and  anteriorly  is  the  impressio  colica  for  the  hepatic  fieiure, 
and  behind  another,  the  impressio  renalis,  fur  the  right  kidney.  The  Irjl 
lobt  is  flattened,  lies  in  the  epigastrium,  and  is  in  relation  below  with  the 
stomaoh.  The  I'ibiig  qundraltix  is  on  the  under  surface  of  the  rJuhi  lubo, 
and  is  bounded  in  front  by  the  free  surface  of  the  liver,  behind  by  the 
transverse  fissure,  on  the  right  by  the  fissure  for  the  gall-bladder,  on  the 
left  by  the  ambilical  fissure.  The  Spigelian  lobe  lies  behind  and  above 
the  preceding,  and  is  bounded  in  front  by  the  traneveree  fissure,  on  the 
right  by  the  fissure  of  the  vena  cava,  and  on  the  left  by  the  fiseare  for 
the  ductus  venosus.  The  caudnle  lobe  runs  outward  fiwm  the  base  of  the 
Spigelian  lobe  to  the  under  surface  of  the  right  lobe,  Ij-ing  between  the 
liinsverse  fissure  and  that  for  the  interior  vena  cava.  ' 

Describe  the  vessels  of  the  liver. 

Tlie  lirp'itii-  iiylfry  and  jmrt-il  vein,  with  nerves  and  lymphatics. 
'    to,  and  the  lurpalk-  liml*  ushb  out  from,  the  transverse  fissure,     tt 
[  in  ail  eituatea  between  uie  Vjura  oK.  \k«  Vai«  amentum,  lying  in 
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following  relative  poeition :  the  duct  to  the  right,  the  arterv  to  the  left, 
and  the  vein  between  them  and  on  a  posterior  plane.  They  are  all 
enclosed  in  some  loose  areolar  tissue,  Glisson's  capsule,  and  a  prolonga- 
tion of  this  tissue  accompanies  them  through  the  Fiver. 

The  hepatic  veins,  three  large  and  several  smaU,  empty  into  the  infe- 
rior vena  cava.  The  nerves  come  from  the  coeliac  ples^  right  phrenic, 
and  both  vagi. 

THB  GALL-BIiADDEB. 

Describe  the  gall-bladder. 

This  is  a  pear-shaped  sac  lying  in  the  impression  of  the  right  lobe, 
from  the  ricnt  end  of  the  transverse  fissure  to  the  anterior  free  mai^gin. 
It  is  4  inches  long  and  1}  inches  broad,  holding  8  to  12  drachms,  and 
is  held  in  place  by  areolar  tissue  and  the  peritoneum.  The  fundus  looks 
downward,  forward,  and  to  the  right ;  the  body  and  neck  upward,  back- 
ward, and  to  the  left. 

What  are  the  relations  of  the  gall-bladder  ? 

Body. 

Above, 
Liver. 

Below, 

Ascending  duod. 
1^'loric  end  of  stomach. 
Hepatic  flexure  of  colon. 

Fundus. 

Front. 
Abdominal  wall  (ninth  or  tenth  costal  cart). 

Behind. 
Transverse  colon. 

Describe  the  biliary  ducts. 

Tlie  hffHitic  duct  is  formed  by  the  junction  at  an  obtuse  an^lc  of  a 
branch  f'nmi  each  lobe,  and  runfl  downward  and  to  tbe  rjulit  for  nearly 

2  inclicH.  and  joins  tbe  cystic  duct  to  fnrm  the  connuon  ])ilcMluct.  1'lie 
n/stir  duct  is  1 J  imrbes  long,  and  dc^oonds  toward  tbe  IcH  and  ioins  the 
n\t()\c  as  described.    Tlie  common  liilr-durt  is  nearly  'A  inches  lunp  and 

3  lines  in  diameter.    It  runs  alon^  the  ri^jrht  kjrder  of  the  l(?Kser  omen- 
tum behind  the  first  part  of  the  duodenum,  tlien  between  the  jwncreas 
and  descending  duodenum,  then  to  the  ri^'ht  of  the  pancreatic  duct,  with 
which  it  opens  by  a  common  orifice  at  the  sunnnit  of  a  ^a\k\\V\ '^V\^^s^ 
the  middle  of  the  inner  wall  of  the  second  poiVvoTi  o^  ^<^  ^xsjeA^x^mssl. 
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THE  PANCREAS.  ^M 

Describe  the  pancreas.  X 

Tbis  b  R  bug  gland,  flatMned  from  before  backward.  (apcrJDg  to  its 
left  end,  the  (iu,  and  etdirged  at  its  rigLt  end,  the  licaA,  beineen  i\iex 
two  points  being  the  bodi/.  It  lies  in  the  back  part  of  the  epigastiic 
and  lell  hvpochondriac  r^iona,  being  about  6  Co  8  inches  long,  and  les 
than  1  inch  thick,  and  U  inches  broad.  Its  weight  is  vtoiously  stated  at 
2  to  6  ounces. 

The  head  ia  curved  upon  itself,  and  oft«n  gives  off  a  projection  of  itc 
substaui'e  behind,  which,  with  the  remainder  of  the  organ,  encloses  the 
superior  mesenteric  veseela.  Thia  portion  is  sometimes  detat^hed,  and  is 
called  the  lesser  pancreas.  The  [taucrcas  has  two  broad  sorfaces,  ante- 
rior and  posterior,  and  a  narrow  inferior  stirface. 

QiTe  tlie  relations  of  the  pancreas. 

Above. 

Cccliac  a 
Siilenic  * 
Hepatic  arteiy. 

Front. 

Post^  surface  of  stomach. 

Peritoneum  derived  from  superior  layer 

Right  Sid^. 
Ascending  duod.  iabove]. 
Com.  bile-duct  (behiitd). 
Pancreatico-duod.  artery  (mfitmt). 
Descend  duod.  )    v  .         ■    . 
Right  kidney.   J  "^""^  '^^"^^ 
Right  suprarenal  capsule  (bekwd). 
Trans,  duod.  {bflowf. 


First  lumbar  vert. 
Crum  of  diaphragm. 
"    >.  mesenteric  vessels. 


Sup. 
Inf  1 


Splenic  vein. 

Left  kidney  and  suprarenal  capsule. 

Ijcft  renal  vessels. 

Thoracic  duct 

Vena  portoa. 

AoTt&  Mid  \nt.  t».>i»k 
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Below. 
Sup.  mesenterio  vessels. 
Inl".  mesenteric  vein, 
^lenic  flex,  colon. 

TVanHvetse  duwl.    ,  ^       .  „   .     ,        ___  , 

Periloneum  denved  from  inferior  layer  trans,  mesocolon. 

Tlie  duct  of  the  panereaa  runs  from  left  to  right  and  cmptieB  mto  the 
auodenum  as  descnVd.     It  is  culled  the  duct  oC  Wirsung. 

THE    SPLEEN  AND  SUPRARENAL   CAPSULES. 

■  THE  SPLEEN. 

ftlmciibe  the  spleen. 

^T  Tlie  spleen  ia  placed  at  the  back  of  the  left  hypochondrium,  and  in  the 
uillan-  Une  extends  from  the  eighth  to  the  eleventh  rib.  It  is  oval  in 
shape,  highly  vascular,  of  a  pulpy  eonastency,  very  brittle,  and  is  of  a 
neciiliar  purplish  color.  The  anterior  surface  is  marked  by  a  vertieal 
depreeaion,  the  hilus,  which  affords  entrance  and  exit  to  the  vessels. 
Here  the  peritoneum,  which  invests  the  spleen,  passes  in  a  double  fold 
to  the  stomach  as  the  Kastro-splenic  omentum. 

The  organ  consists  of  a  fibrous  trabecular  framework  containing  and 
supporting  ibe  red  splenic  pulp  and  the  vessels.  Within  the  pulp, 
scattered  here  and  there,  are  lighlercolored  bodies,  the  Malpighian  eor- 


e  side  of  the  arterial  nrnnches 
e  composed  of  lymphoid 
Wlut  ue  the  relatioiu  of  the  spleen  ? 

fii!xTERNAI.I.T  ASP  POSTERIORLT. 
Ninth,  tenth,  and  eleventh  ribs. 
Coelo-phrenic  unus  and  diaphragm. 
Above.  BfJoic. 

Diaphragm.  Splenic  flexure  of  the  colon, 

CoBto-colic  Ug, 
ISTIKdALIT. 
Aft.  Birt.  /Vf.  Phrt, 


puwles.    These  are  developed  t 
entirely  surround  these  veaeels,  and  a 


THE  SUPRARENAL  OAPStTLFR 
Deacrihe  the  Bnprarenal  eapmlefl. 
Thcw  are  two  flattened  br^ips,  in  .*hape  nm 
h-whch  he  upon  ilie  upper  boidCT  at  the  ViAMfi, « 
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liy  loose  tireolar  (laane.  They  are  coQcnve  bt^loir,  cnnvex  above.  anJ 
marked  in  front  by  the  tilua,  irom  which  emergea  the  Bapruv-nal  vein. 
Each  measures  vertiially  about  1 1  incheB,  transversely  1 1  inches,  tad  ia 
about  i  inch  thick.    They  weigh  each  about  2  drachma.  'M 

Oive  the  relations  of  the  Buprarenal  capsules.  ^| 

Poster  10  RiT.  ,  k 

Diapbrairn)  at  junction  of  lumbar  and  costal  parts,  at  level  of  elevenlo 
or  twelfth  dorsal  vertebra. 

Anteriorly, 

Jtight  Capnule.  L^  O^pndt. 

Post,  surface  of  liver.  Spleen  al  upper  and  outer  end. 

Pancreas. 
Peritoneum  firom  liver  to  ant.  sur-        Peritoneum  of  leaser  wicseparatinj 
face  of  right  kidney.  it  troui  cul-de-sao  of  stumi  * 

Internallt. 
Ycna  cava  (aomeiimes).  Suprarenal  h 
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THE  KIDNBTa, 
Give  the  general  shape,  position,  and  meaanrements  of  the  kddi 

The  kidnej-s  lie  one  on  each  side  of  rhe  vertebml  column,  behind  the 
peritoTieiuii,  opiiosite  the  lai*  dorsal  and  iiiipor  two  or  three  luiuhar 
verteline.  P^acli  is  bc)in-flhat>e(l,  nieasurex  abniit  4  inclics  in  Icnctit.  2j 
in  breadth,  and  1  l<t  U  ini'lies  in  lbickn&«s.  and  weishs  iibt.ut  -1}  ouocua. 
Tlic  right  is  somewhat  lower  than  the  left,  as  well  aa  sumewbHt  shutter 
and  broailer. 

The  anterior  surface  of  the  kidney  is  convex  and  looks  eomewhal  oat' 
wiird, 

Oive  the  relations  of  the  kidneys. 

Front. 
(Eu/htkiiln-'y.) 
Post,  part  of  under  surface  r.  lobe 

of  liver. 
Uesc«nd.  iluod.  (alon^  left  border). 
Kapatic  fleJture  colon  (below). 


yLfft  K-idnrff.) 

Great  end  of  sloiuae 
Pancreas  in  the  nid 
Splenic  fleinro  of  o 


Behind. 

Cru.^  diaphragm. 
QuadraMis  lumborum. 
Paoaa  (and  internally). 


THE  URETEB8. 


Externally, 
Abdoni.  wall. 
Spleen  (left  kidoey).  _ 
I)e9(«nd.  colon  (left  kidney). 


Intern  ALLT. 

Vessels  at  hilus  and  ureter. 

Peoa§  magnua. 

[The  ureter  lies  behind  and  bel 
the  vein  &nd  artery.    The 
in  front  of  the  artery.] 


Above. 
Suprarenal  capsnle  [somewhiLt  aDtenorly  and  internally). 


Describe  the  Btructure  of  tbe  kidney. 

The  kidney  has  a  distinct  eapaule,  beneath  which  is  some  onstriped 
niii><cle,  and  contains  within  it  a  central  cavity  or  sinas.  The  dnct  or 
ureter  commences  by  a  dilated  part,  the  pf/ri».  which  is  itself  made  up 
of  smaller  tubules,  the  calj-ces.  The  kidney  substance  is  made  up  of  a 
eorticiil  pnrt  and  a  niedullur^  part.  The  latter  is  composed  of  pyramidal 
mosses  of  a  darker-colored  tissue,  their  bases  lookm)t  low^  the  periph- 
ei^-.  They  contain  iiriniferous  tubules  whieh  at  the  apices  of  the  pyra- 
mids open  into  the  calyces,  whieh,  in  turn,  make  up  the  pelvis. 

(For  B  more  detailed  description  of  the  Btructure  of  the  kidney,  see 
I  Batology  of  this  series.) 

THE  tJRBTERB. 
Deaciibe  the  meters. 

Tliese  lubes  convey  the  nrine  fWim  the  kidneys  to  the  bladder.  Each 
i«  IH  to  18  inches  lon^,  of  the  diameter  of  a  goose-quill,  and  runs  dowB- 
Ward,  forward,  and  inward. 

I  Vhat  ue  ita  relations  7 

Fbont. 
Peritoneum. 
Spermatic  vessels. 

pjeH  ureter)  sup.  hemorrhoidal  artery. 
Ileum  (rieht  urerer). 
Siinnoid  flex,  (led  ureter). 
Bladder. 


1 


ic  artery  at  ifsbifuTO 
L'reier  enters  post,  blse  v< 
d  the  bladder. 


ISTER.'iALLT. 

Inf.  wiva  (ripht  ureter). 
*  B8  deferens. 


.ieul  ligament,  with  w 


Bi 
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THE  BLADDER. 
Describe  the  bladder. 

The  bladder  lies  in  the  pelvic  cavity  bebind  lie  pnbes,  in  front  of  fl 
Tectum  (TBgina  and  uterus  coining  between  in  the  Fenuile).     Ii  is  a  mo. 
eulo-merabmnuus  ba^,  and  raeasures,  vhen  moderately  distended.  5  iDolui 
in  length  and  3  in  width,  and  holds  about  a  pint. 
How  is  tlie  bladder  divided  7 

It  m  divided  into  a  summit,  superior  surrace,  base,  inferior  Barface, 
and  sides. 

The  jiiHiniiV,  looking  forward,  is  connceted  to  the  umbilicus  by  the 
nnichus  centrally  and  the  obliterated  hypogastric  arteries  laterally. 

The  siiptrior  tiirfaer  extends  from  the  summit  to  inst  above  the  bot- 
tom of  the  recto-veaical  pouch.     It  is  entirely  covered  by  peritoneam. 

The  beue  extends  trom  the  superior  sur&oe  to  the  prostate  gland.  It 
is  liiangular  in  shape,  with  the  apex  at  the  proBtate,  and  ia  bounded 
laterally  h^  the  vasa  deferentia  anu  vesiculm  eeminales.  It  has  periTo- 
neal  covering  only  for  a  small  distance  just  above  the  recto-vesical  pouvh. 

The  inferior  (or  pubic)  mrfitce  eitends  from  the  prostate  Kland  to  the 
summit,  and  rests  on  the  trian^ikr  lienment,  posterior  eurraeo  of  body 
of  pubra,  and  lower  part  of  anterior  abdominal  wall. 

The  tidtx  are  in  agiposition  with  the  recto-vesical  fascia  and  obtunior 
in  tern  us  muscle. 

When  empty  the  bladder  collapses  into  the  pelvis,  and  in  section  mb-  _ 
sents  a  tTianj;mar  outline  with  the  ai^x  toward  the  symphysis. 
What  are  the  relations  of  the  bladder  7 


I 


Above. 
Abdom.  wall 
Small  inteatinefl. 


IVon 


Triangular  lig. 

Symp.  pubis. 

.\bdom,  wall. 

Pre- vesica!  space  of  Reteius  (when  distended). 

Prostatic  plexus. 

Sides. 

Hypogastric  artery. 

Ureter,  obturator  iDt«muB. 

Vas  deferens,  reolo-veacal  fasna, 

Base. 
Rectum  (cervix  uteri  female). 
VesLcidffi  seminales  (vagina  temalfl). 
Va«  deferens. 


B>rki,iH. 
Peritoneum- 
Rectum. 
TTlerus  (remale). 
Small  intestines. 
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Name  the  ligaments  of  the  bladder. 

TLey  are  divided  into  true  liganienis,  or  thoBC  formed  by  the  rei^to-   i 
vesicKl  fs8C4a,  and  in  addition  the  urachus ;  and  the  i'ulse  ones,  or  those 
formed  of  periloneuui.  I 

The  liut  liff'imnitK  include  the  two  anterior  or  pubo-proatatic  and  the  j 
tffo  kleml.     1*hc  former  run  between  the  bladder  and  prostate ;  the 
lallcr  between  the  bladder  and  sides  of  the  pelvis. 

The  /tihi"  tiginntnt*  are  a  superior,  from  summit  of  bladder  to  navel, 
two  laternl,  to  the  iliac  fossie,  and  two  posterior.  Tliese  latter  run  be-  i 
iwecn  the  rceluni  and  bladder  (uterus  and  bladder  in  the  female).  They  j 
eontHin  the  nreters.  The  hypogastric  arteries  lie  between  cneh  latenu  I 
ti^aiiient  and  the  corresjionding  posterior  ligament.  The  bladder  has  a  I 
BoroUB  or  peritoneal  coat,  a  uiuacular  cost  of  three  latere,  a  submueoua  | 
areolar  eoat,  and  a  mucous  coat 

Describe  the  interior  of  the  bladder. 

'Jlie  niucoiia  membrane  is  loosely  attached  except  over  the  trigone. 
Thin  \tf  H  (nun^lur  area  whose  ai>ex  corresponds  to  the  urethral  opening, 
and  whose  base  extendi  between  the  oridees  of  the  ureters,  indicated  by 
a  curved  elevation  due  to  a  muscular  band.  Extending  from  the  uiicn- 
iiiir  of  the  urethra  is  another  elevation  due  to  subnineous  thickening,  the 
uvula  nwteic     In  the  female  this  is  indistinct  and  the  trigone  is  small. 

THE  PERITONEUU. 
What  is  the  peritoneum  7 

The  |>eritoneum  is  a  closed  serous  sac  which  invests  more  or  less  com- 
pletely the  contents  of  the  abdominal  and  pelvic  cavities,  sending  in 
processes  or  diverticula  between  the  adjacent  viscera.  These  procei<scs 
arc  attached  to  the  surfaces  of  the  VJScera,  forming  their  investment, 
and  serving  also  to  separate  and  allow  a  free  movement  between  tbem 
HTitliout  friction.  Moreover,  they  confine  the  viscera  in  their  proper  rela- 
Uve  poaitinns. 

The  walls  of  the  peritoneiun  are  vei\-  thin,  the  attached  surfaces  being 
rough ;  the  free,  smooth  and  moist  and  covered  with  a  laver  of  endothe- 
lium. That  part  whii'h  is  attached  to  the  inner  surface  of  the  nlidiiuiinal 
walla  is  called  the  parietal  Inyer.  while  that  investing  the  viscera  eonsti- 
lules  the  visceral  layer. 

Describe  the  general  arrangement  of  the  peritoneum. 

Starting  from  the  anterior  abdominal  wall,  the  |ientoneum  passes 
'     I  ibc  right  side  to  completely  invest  the  lower  pari  of  ihi 
"     ri  api      '■  ■  ■  "    '"■  *        ■■      -' 

the  rwTtim.  oovennp  >ts  front  iii 
uwovered-  II  parli.illy  invests 
niuiner.    Quite  often,  howcvet 


I 
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covered  by  the  iwritoneiim,  whiub  ihiis  fonua  a  mesoctecum.  It  now 
covers  tbe  tower  part  of  ihe  {root  of  the  right  kidney  and  the  ^nt  ul' 
the  third  porlioa  of  the  duodenum,  passes  thence  to  the  spiDe,  aud, 
forming  the  right  aide  of  the  mesentcrjr,  inveate  the  jejunum  and  ileum, 
and  returns,  as  the  leh  layer  of  the  mesentery,  lo  the  spine,  thus  com- 
pleting the  structure.  The  periloDeum  now  crosses  the  lower  part  of 
the  left  kidney^  invests  the  descending  colon  in  a  manner  similar  to  ihit 
on  the  rieht  side,  forms  a  long  sigmoid  mesocolon,  and  returns  to  ihe 
front  of  lie  abdomen. 

Storting  from  the  same  place,  we  may  trace  the  peritoneum  downward 
lo  complotelj'  invest  the  rectum  in  its  upper  pan  and  partially  invest  it 
below,  at  fint  covering  it  in  front,  and  lalcralijr  lower  down,  only  in 
front,  and  lastly  leaving  the  gut  altogether.  It  is  then  reflected  on  to 
the  base  and  npiicr  part  of  the  bladder  in  the  male,  forming  the  recto- 
vesieal  pouch.  This  pouch  preeenls  on  each  side  a  fold,  the  nlica  Acmi- 
timaris.  From  the  apes  of  the  bladder  it  ascends,  investing  the  urachm 
and  olilitorated  hypogastric  artery  on  each  sida  In  the  female  it  passes 
from  the  rectum  to  the  upper  part  of  the  vagina,  fonuing  the  pooch  of 
Douglus,  which  presents  plicte  semitunarea  similar  to  those  found  in  ibe 
recto-vesical  pouch  in  the  male.  It  then  covers  both  surfaces  of  the 
uterus,  and  forma  the  broad  ligaments,  investing  the  Fallopian  tubes  te 
the  fimbriated  ends,  where  it  becomes  continuous  with  their  mucous  mem- 
brane. 

Above,  the  peritoneum  runs  on  the  under  surface  of  the  diaphragui  at 
far  back  as  the  cesophageal  opening,  and  meets  the  process  of  the  /mrr 
tiic,  which  lies  on  the  posterior  suri'ace  of  the  liver.  It  ajsi  foniis  ihe 
coronary,  lateral,  and  falciform  ligaments.  At  the  anterior  burder  of 
the  liver  it  is  reflected  on  to  the  under  surface,  covers  the  ((uadrxtie 
lobe,  and  at  the  transverse  fissure  it  meets  the  posterior  laj'cr  of  the 
lesser  or  gastro- hepatic  omentum  from  the  lesser  sac^  and  passes  with  it 
to  the  lesser  curvatnre  of  the  stomach  as  the  anterior  layer,  thus  com- 

Slcting  the  omentum.  From  the  quadrate  lobe  it  invests  the  gall-blatl* 
er  to  a  variable  degree,  the  under  surface  of  the  right  lobe  of  the  liver, 
the  front  of  the  second  portion  of  the  duodenum,  and  the  upper  pari  of 
tlic  right  kidney,  forming  here  the  fold  known  as  the  hepato-ren.i,l  liga- 
ment. Lastly,  it  invests  the  hepatic  flexure  of  the  colon,  and  proceeds 
to  iho  right  colon  in  the  manner  previouslv  described. 

To  the  left  of  the  longitudinal  fissure  of  tne  liver  it  covers  the  entire 
under  and  upper  surface  of  the  left  lobe  of  the  liver,  forming  the  left 
lateml  ligament  Tracing  to  the  left  the  anterior  lajer  of  tlie  lesser 
omentum,  the  peritoneum  covers  the  front  and  left  side  of  the  cesophagns 
and  left  end  of  the  stomach,  pasdng  thence  to  invest  the  spleen,  and 
forming  the  anterior  layer  of  the  eastro-splenio  omentum.  Pawing  fnwn 
the  diaphragm  to  the stouiach  lo  deleft  of  thegullet,  there  is  formed  tlu 
gastro-phreido  fold  or  ligameif*^^^^"" 


n  the  diaphragm  and  npUt 


THE    PERITONEUM. 

Describe  tlie  lesser  sac  of  the  peritoneam, 

Tliis  is  H  process  nf  the  pcriioiieuni  which  lines  the  space  bounded  by  ■ 
till'  pi«terior  gurraces  of  the  liver  sod  stomach  and  the  upper  surface  of 
till!  tniuHverse  colon.  It  communicates  with  the  greater  sac  by  means  of 
lliL'  I'oniruen  of  Winslow,  which  is  bounded  in  tiront  bv  the  leaaer  omen- 
iriiu,  with  the  portal  vein  and  hepatic  arl«ry  and  duct  netween  JU  layetB, 
U-liiiiii  liy  the  vena  cava  inferior,  above  by  the  lobus  eaudatus,  below  by 
the  iliioiIt.'niiui,  From  thispoint  the  lesser  sac  lines  the  posterior  abdom- 
inal wull.  unci  adheres  to  the  back  of  the  rreater  sac  except  where  the 
biiiiiiiich  i-umes  between.  Above  it  passes  behind  the  liver,  between  the 
Spigelian  lobule  and  the  back  part  of  the  diaphragm,  to  meet  the  pro- 
cess from  the  greater  sac  already  described.  Here  it  is  attached  to  the 
transverse  fissure  and  tlie  fissure  of  the  ductus  venosus,  envoring  the 
(ceopha^us  behind  and  on  the  right.  At  the  transverse  fiasare  it  passes 
[o  the  lesser  cun'atur«  of  theeiomaeh,  forming  thepoelcrior  laj-erof  the 
lesser  or  gsstro-hepatic  omentum,  the  anterior  layer  coming  trum  ihe 
greater  sac.  It  then  inveels  the  back  of  the  stomach,  ana  descends 
from  the  great  curvature  in  front  of  the  transverse  colon  and  small  int««- 
tittu  lo  a  greater  or  less  extent.  Turning  upon  itself,  it  ascends,  thus 
fiimiiug  the  internal  layers  of  the  great  omentum,  as  far  as  the  Imns- 
verse  colon,  whow  upper  surface  it  invests,  and  passes  thence  to  the 
Bpiiie,  thus  forming  the  upper  layer  of  the  trsnaveiBe  mesocolon.  It 
now  passes  upward  over  the  front  of  the  pancreas,  ca>liac  axis  and  its 
branches,  upper  part  of  left  kidney,  the  lelr  anprarantit  capsule,  and  that 
part  of  the  diaphragm  between  the  aortic  and  caval  openings,  and  is 
continuous  with  that  piirt  of  tlie  lesser  sac  lining  the  space  back  of  the 
liver,  already  describe.  Traced  to  the  left  over  the  pancreas,  the  peri- 
toneum is  reflected  to  the  hilus  of  the  spleen,  and  thence  lo  ihe  stomach, 
forming  the  jMslerior  layer  of  the  gastro- splenic  omentum.  Traced  to 
tbe  rignt,  it  is  reflected  Irom  the  extreme  end  of  the  pancreas  on  to  the 
bock  of  the  first  portion  of  the  duodenum,  and  becomes  continuous  with 
that  covering  the  posterior  snrface  of  (he  stomach. 

Describe  the  fonnatioa  of  the  great  omentum. 

The  onterior  layer  of  the  lesser  omentum  invests  the  front  of  the 
stomNieb  to  the  greater  curvature,  from  which  it  descends  in  front  of  and 
with  the  posterior  layer,  and  thus  in  front  of  tbe  IntneicrBc  colon  and 
small  intestine,  to  a  variable  degree.  Still  outside  of  the  posterior  layer 
(from  the  lesser  sac),  it  is  reflected,  in  a  manner  similar  to  that  layer, 
upon  itself,  and,  ascending  with  it,  completes  ihe  great  omentum-  Those 
h^en,  iJierefore,  of  the  ^jv&t  omentum  which  are  coulribulcd  by  the 
mMTsacue  continued  within  those  Ironi  the  greater  sac,  Atthotrnns- 
e  colon  the  lavers  of  the  greater  omentum  scpararc  nml  enclose  the 

.! l.^i.i^.j I l..i: .1...  . _ 1   ..     ...I  ■  I. 
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gnt.  meeting  liehmd  and  completing  the  tnuuTcnM:  mesucolun. 
'.  extends  to  the  lower  border  of  the  iwnereas.  Here  the  iiil'i  t 
K(ftom  tile  (jrealcr  sac)  runs  down  along  the  poaberiat  tbimnA^- ' 
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bleaile  with  the  meacxMiy  u  described,  uid  the  sui>erior  layer  (fmiu  the 
lesser  eac)  prooeeda  as  already  mentioned. 
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ORGANS  OF  REPRODUCTION  (MALE). 

THE   PROSTATE   GLAND. 


The  proetAle  gland  surroiiods  the  so-called  ne<.-k  of  the  bladder  and 
the  commcncemeot  of  the  urethra.  It  reate  against  llie  rectum  Iwliind, 
and  lies  on  the  subpubic  fascia  ( poaleiior  layer  of  triaogubir  Itunmrnt ). 
It  resembles  a  chestnut  in  form,  and  measures  transversely  1 1  incbtti,  fruin 
Inise  to  apex  II  inches,  and  aearty  1  inch  in  thickne^,  iie  weigbt  beiiiK  0 
drachms.  The  Uut  looks  toward  the  neck  of  the  bliulder,  its  iprx  lonchea 
the  deep  p*!rincid  fascia  (triangular  ligaincntji  the  fMitleriiir ivr/mx  k 
joined  to  the  rectum  by  areolar  tissue,  and  its  j/uliie  tiir/uce,  gruovMl 
loDgitndinally,  lies  ]  inch  from  the  pubic  s>-mphysis.  It  is  Bup|)urtcd  it^ 
its  |M«it)on  by  the  pubo-prosiatic  tiximenis,  posterior  layer  of  the  dtwj) 
penneal  fast^  and  the  trout  of  eai^  levator  aiii  (the  levator  prostata)). 

The  prostate  eonsists  of  two  lateral  lobes  and  a  middle  lobe.  Tliu 
f'lteral  folits  are  seporatt^d  behind  by  a  deeii  nol«fa,  and  are  ouiitinuous  in 
front  of  Ihe  urethra.  The  middle  is  nmHller.  lying  between  the  lateral 
lubes,  the  bladder,  and  the  adjacent  portion  of  the  urethra. 

The  urethra  and  mmmon  seminal  ducts  pierce  the  pnwlate.  Tlie  plaml 
hnsadense,  firm,  Gbroua  capsule,  which  is  derived  from  the  roolo-visical 
fascia  and  the  posterior  layer  of  the  triangular  ligumcut,  and  it  ooDslsts 
of  glandular  and  muaoular  tissue. 

THE  PENIS. 
Describe  the  penis. 

The  penis  consists  of  three  cylindrical  masses  of  erectile  tiseiie  united 
together,  the  two  upper  of  which,  lying  side  by  side  and  t-nllcd  the 
corpora  cavernosa,  form  the  chief  bulk  of  the  organ,  and  the  liiwer,  tho 
corpus  spongiosum,  contains  part  of  the  uretlira.  Tte  root  is  attnchn] 
to  the  pubic  rami  by  the  crura,  and  to  the  s^mph^-^s  bv  the  suspensvy 
ligament.  The  body  is  oyliodncol  when  flaccid,  tnangulnr  with  ronmled 
border  and  sides  when  erect,  the  upner  side  being  the  dorsum.  U  ia 
covered  hy  a  very  thiu  skin,  which  is  dark  in  color  and  devoid  of  adipoor 
tissue,  bein^  loosely  connected  to  the  orgaa  This  skin  folds  upun  ilstlf 
in  front  to  form  the  prepuce,  the  under  layer  of  which  joins  tne  cervix 
and  becomes  very  like  a  mucous  membraiio,  covering  the  ghiiis  aix)  Mend- 
ing into  the  mucous  membrane  of  the  urethra  at  the  meatus.  Aninint 
Ihe  cervU  and  corona  glandis  are  aiuall  glands,  the  glatidube  Ti-xoni 
oilorifeno.  The  glnnx  is  conical  and  iwinis  anteriorly,  its  summit'  |irr- 
Kntiiig  a  vertical  slit,  the  tinman  tii-innn'iu,  from  the  lower  pMt  (if 
ffhioh  a  fold  of  mucona  membrane  runs  back  to  join  the  prepuoe,  ud  i 
U  called  ihe  /rceitum  pro^utiv.    'CVa  boaa  of  the  gtana  projects  at  its     J 
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oiruumterence,  I'onuing  ihc  corona  glandii,  behind  nhiuh  is  a  constrieUon, 
the  cfM'w. 

The  corpora  eavernota  are  closely  connected  fur  the  anterior  three- 
fourtha,  beiutt  Sattened  mesiatlv,  while  behind  they  separule,  and, 
enlitrging  at  first  to  form  the  bull)  of  the  cor])ua  cavemosum.  gradually 
taper,  and  under  the  name  of  crura  penis  are  attached  lo  the  rami  of 
the  nuhea  and  ischium.  la  front  they  form  a  single  blunt- eatreniily 
which  is  joined  by  fibrous  tissue  lo  the  nasc  of  the  ^ans.  Below  them 
is  a  groove  for  the  corpus  Bpongiosum,  and  above  one  fur  the  doisal  vein 
of  the  penis. 

The  tibrouH  envelope  ia  composed  of  longitudinal  fibres  common  to 
both  corpora,  and  circular  fibres  which  arc  internal  and  belong  to  one 
ovrpuB  only.  Mesially,  where  the  circular  fibres  of  both  sides  meet,  they 
unite  to  form  a  septum.  This  septum  is  thick  and  complete  behind,  but 
in  front  many  vertical  sUta  allow  of  commmii  cation  Between  the  two 
bodies,  and  have  given  to  the  septum  the  name  septum  peettiijformt. 
From  the  inner  surface  of  this  envelope  numeroue  fibrous  trabeculse 
tMuu  in  all  directions.  These  trabeculse  support  and  enulose  the  arleml 
branchos,  which  form  a  capillary  network  opening  directly  into  the  cav- 
emouB  spaces,  some  of  them  formiti)!  convoluted  vessels,  the  hclicine 
arterioB,  which  project  into  the  trabecular  spacea.  The  blood  is  returned 
by  the  dorsal  vein,  prostolic  plexus,  and  pudendal  veina. 

The  rorpiu  nymgiofum  cummcnces  behind,  between  the  two  cruis, 
and  in  front  of  the  deep  perineal  fascia,  ns  the  Mi,  and  in  front  ex- 
pands to  form  the  ghina,  The  bulb  receives  an  inveslment  from  the 
■Ulterior  layer  of  the  deep  perineal  fascia  and  is  surrounded  by  the  accel- 
erator urinie  muscles.  The  urethra  runs  through  the  up^r  pari  of  the 
corpus  spongiosum,  surrounded  by  a  layer  of  erectile  tistiue,  the  nart 
within  the  bulb  being  called  the  bulbous  portion  of  the  urethra.  The 
fibrous  envelope  iswhite,  thinner  than  that  of  the  corpora  cavernosa,  and 
encloses  a  similar  trabecular  structure.  Just  beoculh  it,  forming  part 
of  the  outer  ooat,  is  a  layer  of  muscular  fibres,  and  a  second  muscular 
layer  lies  beneath  the  urethral  mucous  mouibrine.  ^H 

THE  MALE  URBTHBA.  H 

Describa  the  urethra,  and  give  its  three  divisions.  V 

The  male  urethra  extends  fruni  the  neck  of  the  bladder  lo  the  end  of 

icnis,  is  about  Hh  inches  long,  and  is  lined  throughout  by  mucous 

liiane  supported  by  a  submucous  tissue  and  connected  Iiy  it  with  the 


I 


penis,  is  about  Hh  inches  long,  and  is  lined  throughout  by 
..  iliiane  supported  by  a  submucous  tissue  and  connected  Iiyit  w 
8ulij<u«nl  tissues  in  lis  three  parts— viz.  the  pnislalic,  nienibranoiis,  and 
spongy.  Fart  of  the  submucous  tissue  is  compuaed  uf  a  loTigitudinal 
aiusculnr  layer  inl^mallj'  and  a  circular  eileniidly, 

The  profltaUo  portion  is  the  widest  part  of  the  canal,  and  traverses 
the  prostate  eland,  lieing  about  It  inches  long,  widest  at  the  middle,  and 
bing  above  the  middle  lobe.  It  is  very  diUtablo.  On  its  floor  is  a  slight 
ftevation  at  the  hack  part,  which  paase-i  hack  to  tlie  vivv.W'^e»KBa,>ix&, 
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is  placed  in  the  median  line,  measuring  }  inch  long  and  about  I  inch  at 
I  height.     This  ridge  has  been  varionaly  naoiei)  tho  i-rista 


arethrae,   oillifnlag  temiuidis,   verumniitaniim,   &nd  ci»«(  f/alUnaj/ui 
}    On  eucb  aide  of  it  is  a  groove,  ihe  prmtatk  lima,  ihe  fltior  of  whf 
■  presenta  the  orifices  of  the  numtrous  prostatia  duels. 
I       In  tbe  fore  part  of  the  venimonlAiium  is  a  depression,  which  leai 
r  into  tlie  tima  pocularis  or  uterus  manciilmu*,  upon  or  within  ihe  maij^L-, 
of  which  are  the  orifices  of  the  lyacuintory  duiUi.     This  sinus  forms  « 
oul-dc-sac  running  in  the  verumoutanum  and  beneath  the  middle  lobe  of 
the  prostate. 

Tfie  membraaouB  portloD  Ilea  between  the  apci  of  the  prostate 
and  the  bulb  of  the  corpus  spongiosum,  and  is  the  narrowest  pari 
the  canal.     It  is  ]  inch  long.     It  pierces,  lies  between,  and  is  invesi. 
by  the  anterior  and  posterior  layers  of  the  deep  perineal  fascia,  and 
surrounded  by  the  couiprcssor  urelhne,  one  of  Cowpcr's  glantis  ' 
on  OHch  side. 

CoirprrK  glands  are  yellowish,  lohulated  bodies,  of  the  size  of  i 
lyins  between  the  two  layers  of  the  deep  perineal  fascia,  behind  the 
branous  urethra,  and  between  the  arteries  of  the  bulb  nbore  and  the  iruDs- 
verao  Gbrea  of  the  compressor  urethne  below.  The  lobules  are  made  up 
of  acini  and  joined  together  b^^  Bbrous  tissue.  The  ducts  from  the  lob- 
ules unite  outside  the  gland  into  a  couimon  duct,  which  runs  forward 
beneath  the  mucous  membrane  for  about  an  inch  and  upens  on  the  floor 
of  the  bulbous  portion  of  the  urethra. 

The  spongy  portion  of  the  urethra  is  enclosed  by  the  corpus 
KJosum,  and  is  about  6j  inoties  long.    The  bulbma  portion,  or  tit..^,  _, 
dilaled,  but  bevond  tbe  bulb  the  urethra  is  of  unifomi  calibre  as  far  tt-i 
the  glans,  in  whioh  it  is  again  dilated,  forming  here  the /mm  ma' 
and  Its  long  asis  becomes  vertical  instead  of  transverse.     At  ihi 
it  is  much  contracted. 

The  mucous  membrane  presents  the  orifices  of  many  small  rac«mi 
glands  (elands  of  Littre)  and  of  mauy  lactmtr.  One  of  thesis  latter, 
the  upper  part  of  (he  fossa  navioularis,  is  considerably  dilated,  —^ 
called  the  tacmia  nwgna. 

THE  TESTES. 
Describe  the  flpermatlc  cord. 

The  testicles  nre  two  jtlandular  organs  suspended  in  the  scri) 
I  lie  spermatic  cord.  ^ 

The  iq^mntic  cord  extends  from  the  internal  ring  to  the  back  of  tbtfl 
testis.  Its  various  parts  are  connected  together  by  areolar  tissue.  andT 
are  invested  by  the  various  processes  of  the  fascia,  which  descends  wilbl 
the  testicle.      In  its  course  ihnnigh  the  inguinal  canal  it  lies  nt  fl    ' 

between  the  internal  obltaue  and  the  fascia  transversal  is,  Ihe  fern 

St  times  arching  oieik',  u\en\itv«ie«-a\k«,iL^TOurosiBof  the  external 


Pa 
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,e  and  the  cor^oined  tendon ;  and  Poupait's  ligiu 
ifl  cord  is  the  longer. 


Of  what  is  the  spermatic  cord  composed  7 

It  is  coDiposcd  of  the  sjienuatic  arteiy,  arteiy  of  the  vas  deferens,  and.  I 
ureniaKteric  artcrv.  the  si>ormBtic  veins  frutn  rhe  back  of  the  testis,  whieh>l 
receive  the  veins  froni  tne  epidtdyiuiH  to  tunu  tiic  pumpiniform  plesuBi  I 
a  iiutuber  of  large  lymphatics,  and  the  Hpermatic  plesus  of  the  sympa-  ^ 
thelic,  together  with  tiie  vas  deferens,  the  layers  of  faecia  which  cavern 
the  testicle,  and  the  remains  of  the  peritoneal  testicular  process. 

What  are  ttie  boundarieB  of  the  inguinal  canal  7 

The  inguinal  canal  is  bounde<l  lnh{iiti  by  the  fiuu^ia  transverealis  and'.J 
the  eotyoineJ  tendon  ;  in  front  by  the  transversalic  and  internal  ohlir|iia.l 
above,  and  the  external  oblique  aponeurosis  below :  its  ttoor  is  thrmed  bP'j 
the  curvinR  back  of  Poupart's  ligament ;  Its  roof  hy  the  an^hcd  fibres  mm 
the  internal  oblique  in  apposition  with  the  aponeurosis  of  the  eitenudV 
oblique. 

Qive  the  corerings  of  the  testicle. 

The  testicle  is  covered  from  without  inward  by  the  following  Blruct 
the  scrotum,  tomnosed  of  skin  and  darioa ;  the  intereolumnar  o 
teninl  spcrmutiu  laKctu;  cremasteric  fascia;   infnndibuliform  fascia,  < 
inlernal  j^permalic  fa^'ia;  tunica  va^n alia. 

What  is  the  scrotum? 

'i'lie  aorotum  is  a  pocket  which  contAins  the  testicles  and  jiort  of  t! 
spemiatic  cords,  and  is  marked  mii^erficiatly  by  n  median  ridge,  the  rapb4|I 
which  runs  from  the  penis  along  the  scrotum  and  perinenin  to  thi 
The  scrotutn  consists  of  a  layer  of  skin  and  the  daitos. 

The  ikin  is  thin  and  dark,  and  presents  folds  or  rugie,  is  covered  with  1 
hairs  thinly  scattered,  and  is  furnished  with  sebaceous  glands. 

The  ilurtut  is  a  thin  contractile  tunic,  of  a  reddish  color,  conliniioufl 
with  the  superficial  fascia  of  the  groin  and  perineum  ;  it  is  very  vnscular, 
and  is  composed  of  loose  areolar  tissue  and  unstriped  niueelc.     It  sends 
in  n  partition,  the  septum  scroti,  which  separates  the  two  testes,  and  ]«■_ 
atluciied  lo  the  under  surface  of  the  penis  and  to  the  raphd.  J 

Give  the  fascin  within  the  scrotum.  H 

The  iiiterotliimiuir  fascia,  Bcpara ted  by  loose  areolar  tiwuo  from  the' 

dnrtos,  is  attached  to  and  dc8i«nds  from  the  margins  of  the  pillars  of 

the  external  rin^. 
The  crtiniuiirie  fascia  coTislsts  of  scattered  muscular  loujis  or  bandies 

(oreniaster  muscle),  eotmecied  lOKClher  by  areolar  tissue,  the  former 

beini;  continuous  with  the  lower  border  of  the  internal  oolittue. 
[       The  mfundibuliform  fascia  is  eou^nuoua  abQ\«  'tii.sii  'Ooft  Smrx*  ^astwr 
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Tersalis  and  the  aulwcrouB  areolar  tissue  of  the  penUtneum.    Tb 
togelh<!r,  tlie  latter  l)eiug  underneath,  form  the  fascia  propria.     ^.  .^ 
veata  llie  surface  of  the  eonl  uud  sends  in  sepia,  between  iVi  cumpuutitil 
pwts 

The  lunica  vitgiimlU  (see  Tailkle  proper). 

Describe  the  testicle  proper  and  epididytais. 

Etich  testicde  is  ovoid,  flattened  ftam  aide  to  side,  and  anspeuded  ob- 
liquely (the  left  being  somewhat  the  lower),  its  upper  end  beiug  ditvi-ted 
forwanl,  ontward,  and  upward,  the  lower  in  the  opiKwite  diroetiuu. 
Kaeh  m  1  i  inches  long,  I )  inches  wide,  and  Icffl  than  1  inch  thick,  aod 
weisha  i  to  I  ounce. 

The  front,  sides,  and  both  ends  of  the  testis  are  ftee,  smooth,  nnd 
covered  hy  the  tuni<«  vaginalis.  At  the  noMerior  border  the  vesaelo  and 
nerves  enter  and  emerge,  and  U>  this  border,  as  well  as  Ui  the  outer  aur- 
faee,  is  attached  the  epididymis. 

The  epididymis  is  a  long,  narrow  structure,  made  up  of  a  bodg,  a 
hfad  or  !/lobw>  mnjar,  and  a  bitf  or  f/fiJjiu  minor. 

The  globus  major  is  krge,  and  joined  lo  the  ut>per  end  of  the  testtetc 
by  the  efferent  duoU ;  the  minor  is  small  and  pointed,  and  is  joined  to 
the  lower  end  of  the  lestiole  by  a  refletstlon  of  the  lunltv  vaginalis  and 
some  cellular  liasue.  The  convex  sorfaec  and  anterior  border  of  the 
epididymis  are  fiee  and  covei«d  by  the  tunicn  vaeinalia,  as  is  aim  th« 
concave  or  attached  sur&ce  {except  at  the  ends),  tho  scruns  meiDbraiii} 
here  forming  the  digitnl  fot»ii.  On  the  front  of  the  globus  m^'ir  are 
one  or  more  small  pedunculated  bodies  called  the  hj/datirli  ^Morgtifrni. 
believed  la  be  the  romaing  of  Mttller's  duct.  The  epididymis  is  a  ram- 
vululed  canal  whoso  lumen  is  continuous  with  that  of  the  vas  deferens. 

Tlio  tunica  vaerlnalls  is  a  closed  aerons  sac,  and  consists  of  a  v»- 
cerol  layer  and  a  parietal  layer. 

The  visceral  liiyer  adheres  to  the  outer  surface  of  the  tunics  olbuginea, 
surrounding  the  testis  and  epididymis,  and  joining  them  together  by  a 
fold.     It  forms  between  them  the  pouch  known  as  the  digital  fossa. 

The  pnn'etal  I'luer  is  rcficclcd  on  to  the  inner  surface  of  the  scrotom 
at  the  posterior  Border  of  the  testicle. 

The  tunica  albuglnea  is  the  fibrous  coal  which  surrounds  ibe  »>ll 
substanoe  of  the  testis  and  is  reflected  at  the  posterior  border  into  its  in- 
terior, forming  a  sort  of  septum,  the  cihjiiu  Htghmori  or  nmliwtimnH 
tatit.  Tliis  septum,  wider  8bo\-e  than  below,  extends  from  the  iipiMT 
nearly  to  the  lower  end  of  the  gland,  and  sends  otF  numemus  trabecnUc 
which  join  the  inner  surface  of  tlie  tunica  albugineo.  Hiese  divide  the 
organ  incompletely  into  Inhulia.  The  luniai  va»<vl/)»a  (pia  rost«r  l«stis) 
IB  a  vascular  plexus  supported  by  areolar  tissue  which  coven  the  inner 
surface  of  the  tunica  albuginea  and  its  trabecnliD. 

The  gland  Bubstanoa  consists  of  nmnHi/froai  tuluda,  which  wo 
'Wttained  within  the  VuWea  n^Msii  \av,at.\Qaed,  each  toWle  containing  two 


I 
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or  three  eeminiterous  tubules.  Each  of  these  latter  is  lin»jd  by  eeveral 
layers  of  epithelial  cells,  from  wliich,  by  a  prucees  of  divislou  (kurj'oki- 
nesis),  ore  fiuolly  developed  the  spermatoioa. 

The  loliuliv  are  conical,  their  basea  being  turned  toward  the  circoio- 
fereace,  their  apices  toward  the  incdiastiDQui.  In  the  latter  situation 
the  tubules  becume  straJKhter,  and  unite  to  Ibrm  twenty  to  thirty  laree 
ducts,  the  tubuli  rrtli.  These  tidndi  recti  open  into  a  vaacular  iietvrurk, 
the  jvtr  teala,  vrhieh  Hes  in  the  subetanco  of  the  niediagtinuiu,  and  from 
this  issue  twelve  to  twenty  ram  effereutia,  which  pierce  the  tunica  albu- 
ffinea  and  enter  the  ulobue  mi^or  of  the  epidid;ni>i8,  wlicrc  thi-y  ngw 
beoooic  tortuous  and  foroi  conical  masses,  the  com  mtsculmi. 


I 


Tlie  vaa  deferens,  the  continuation  ol'  (lie  epididymis,  is  llic  excre- 
tory duct  of  the  teatiiTle.  Fium  the  slobus  minor  it  runs  alon;;  ihc  irJtii-r 
side  of  the  epididymis  and  back  of  the  testis,  and  in  the  smnnmii.'  ion) 
to  the  inlemal  ring :  here  it  descends,  eroaain^  the  external  iliitc  vci^m'Is, 
and  curving  around  the  outer  aide  of  the  deep  cpiiwfltric  arlerj',  It  now 
passes  beneath  the  peritoneum  to  the  aide  of  tliu  bladder,  and  rune  down- 
ward and  backward  to  ils  baae,  internal  to  the  ureter  and  across  the  ob- 
lilerolod  hypogaairio  arten-.  At  the  base  of  the  bladder  it  lies  between 
'      mal  U:    '  


it  and  the  rectum,  internal  U>  the  seminal  vesicle,  the  duct  of  which  it 
joins  (close  to  the  base  of  the  pruelate)  after  havinx  enlarged  and  again 
narrowed,  forming  with  it  the  ejaeulatoir  ducL     Iih  length  is  about  2 


joins  (close  to  the  baae  of  the  pruelate)  after  having  enlarged  and  again 
narrowed,  forming  with  it  the  ejaeulatoir  ducL  Iih  length  is  about  2 
feel  and  its  diameter  about  ^g  inch.     It  has  an  ejctemal  areolar  oont,  n 


bi 

: 


middle  muscular  coat  of  two  la^era,  longitudinal  and  circular,  and  t 
iDtemal  mucous  coat  covered  with  columnar  epithelium. 

The  veeioulse  semlnaloa,  conical  in  form,  the  wider  end  looking 
backward,  lie  l)elwcen  the  rectum  and  the  base  of  the  bladder.  an<l  arc, 
the  reservoirs  for  the  seuicn.  They  are  2  inches  long  and  i  im-h  widft. 
In  front  thoy  converge,  and  each  joina  the  corresponding  vaa  deferens  at 
the  base  of  the  prostate  h>  form  the  ^aculatoi^'  duct.  The  vesicio  ia  a 
aingle  tube  4  to  6  inches  long,  roiled  up  nod  giving  off  diverticula,  It 
etida  behind  in  a  blind  exircmity,  and  is  2  inches  long  in  its  natural  con- 

Roch  etjB^tilatoiT  duot  is  j  inch  long,  and  nina  one  on  each  aide, 
forward  and  upward  within  the  prostate,  between  its  middle  and  lateral 
lobes,  and  along  the  walls  of  the  sinus  pocularia,  close  to  tlic  opening 
"  which  they  empty.     Each  has  an  anxilar,  n  muscular,  and  a  mucous 

The  semen  is  a  whillah  fluid  com|iosed  of  lioiior  seniinis.  seminal 
gninuU'HH  and  BpenuaiotoiL.  The  granules  are  TiArn  inch  in  diaiueter. 
The  spemiaUizoii  i-onsist  of  a  head,  forrarrlr  the  nucleus  of  a  epcnnato- 
blast,  a  bod^.  and  a  tail.  The  siiermatoblnsls  cunstitulu  one  of  tlit,, 
lnyers  of  epithelial  cells  liuing  the  semiuiterous  tubutcA.  ~ 
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ORGANS  OF  REPRODUCTION  I.PEMALE). 
External. 

THE  VtJLVA. 
Describe  the  vulva. 

.17  or  puiVmdam  meludea  the  raons  veneria  anJ  labiit,  llio    i 

iiyiniilia:  and  clitoris,  the  hftuen  or  its  remains,  the  tneatue  urinarius, 
nii'l  ihc  vngtnal  orilic«, 
Describe  these  various  parts. 

The  miMi  ci-arru  ia  a  fatly  cushioD  covering  the  tront  of  the  pubcs,  I 
and  after  puberty  is  plentiliiUj-  supplied  with  hair&  Below,  it  dividu  into 
tlic  two  lithia  mnjnra,  which,  diminishing  in  siie  as  they  pa«8  diivnmunl 
and  bacliward,  unite  an  inch  in  front  of  the  anus.  The  two  extremities 
lire  joined,  and  form  the  anterior  and  posterior  commiMSurea.  Ucl.WM-n 
the  latter  and  the  anus  is  the  porineum,  and  just  within  the  posterior 
commissure  is  a  transverse  fold,  the  fr;enalum  pudendi  or  fuun-hetle. 
Between  this  fold  and  the  posterior  commissure  is  a  triangular  B[>itue,  the 
fossa  navicutaris. 

The  n^plia,  or  Ubia  minora,  smaller  than  the  above,  run  trom  the 
middle  of  tne  labia  miyjora  upward  to  the  clitoris,  each  dividing  into  two 
folds,  the  upper  pair  of  which  join  to  form  a  prepuw  for  that  organ, 
and  the  lower  two  to  form  its  fneniim.  They  are  coniinuoua  exicmailf 
with  the  labia  mmora,  interaully  with  the  vagina.  The  uions  veneris  u 
coiupiwed  interiorly  of  fatty  and  fibrous  tissue ;  thekbiu,  of  ureoUr  fatty 
and  dartoid  tissue,  with  vessels  and  nerves;  the  iiymphie, of  a  plexns 
ol'  vessels  covered  by  mueoita  membrane. 

The  ditirHs  is  the  analogue  of  the  penis,  oonsistiny  like  it  of  two 
corjioru  cavernosa  united  by  a  septum  pectin iforme,  and  nmtonged  behbd 
into  two  crura  attached  to  the  pubic  and  ischial  rami.  It  also  has  a  sus- 
pensory ligament  and  a  glans  enclosed  by  the  nynipliffl.  Two  erectore* 
cUtoridis  muscles  are  attached  to  the  crura.  Ilmis  no  corpus  spongiosum 
nor  urethra. 

Between  the  clitoris  and  the  vagina,  bounded  on  each  side  by  the 
nymphie.  is  the  veglibuU.  a  trianj^lar  apace,  in  which,  just  above  the 
vagina,  is  the  meatus  urinarius,  I  inch  oelow  the  clitonx. 

The  Ajfuieu  is  a  mucous  fold  which  more  or  less  completely  oodudett 
the  oriGciom  vaginse.  It  is  generally  semilunar  in  form,  concave  above, 
or  it  may  be  a  complete  membrane,  perforate  or  imperfurale,  or  it  may 
be  absent     Aller  labor  its  remains  form  the  caronculie  royrtifonuce. 

The  fflnndx  nf  Bm-iholiu,  the  aualoeues  of  Cowper's  ^laada  in  tlie 
male,  are  two  yeltowiah  bodies  on  each  side  of  the  vaginal  opeiiinu. 
each  of  which  diflobarges  by  a  single  duct  between  the  hymen  and  the 
iiymphte. 

On  each  side  of  the  veslible,  behind  the  uymjihw.  is  a  leeeh-ehsped 
IBMfl.  the  huibru  resttbtkli.    Ya^  ^asea^a,  mI'  a  venous  plexus  endosod 


J 
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THE   URETHRA. — THE   UTERUS. 

bv  a  fibrous  capsule,  and  is  about  1  inch  long.  In  &oat  of  these,  aiiA; 
counecting  them  with  the  veBsclH  of  the  clitoris,  is  a  smull  venous  plezua,, 
the  pant  tnteniietli't  of  Kobelt 

THE  URETHRA. 
Describe  tlie  urethra. 

The  femiilf  itrethiii  is  a  raucous  canal,  I )  inches  long,  runntng  down- 
ward and  forward  iu  the  anterior  vajrinal  wall  from  ihc  nLi'k  of  the 
bladder  lo  the  tneatus.     Aa  m  the  wale,  it  pierces  llie  iriauculiu-  liga- 
nieiit,  and  is  surrounded  by  the  compressor  nrellir^  muscle.    It  consists 
of  u  inuiiculnr,  a  mucous,  and,  between  them,  an  erectile,  coat.     It 
supplied  with  numerous  glands,  anil  just  wiihiri  the  meatus  near  ' 
floor  are  two  ducts  which  extend  upward  for  about  it  inch.     These 
called  Skene's  tubules. 

THE  VAOmA. 
Describe  the  vagina. 

The  V'if/ina  extends  from  the  vulva  to  the  uterus,  lying  behind 
bladder  and  in  front  of  the  rectum,  aud  is  about  4  inches  long  on  _._ 
anterior  wall,  5  to  SJ  on  its  posterior,  and  is  directed  from  the  ulerus 
downward  and  forward. 

Above,  it  embraces  the  cervix  uleri,  and  its  walls  are  flattened  from 
before  backward.  It  is  narrowest  at  the  introitus,  or  orificium  va^inee. 
lit  ^ronl  it  is  in  reluUon  with  the  urethra  and  base  of  the  bladder; 
l/ekind  it  is  connected  with  the  anierior  wall  of  the  rectum  by  its  lower 
three- fourths,  the  cul-de-sac  of  peritoneum  (Doaclas'e)  separating  ihem 
above ;  laleraUy  the  broad  ligomenis  aie  attached  above,  and  the  leva- 
tores  ani  below,  as  well  as  the  recto-vesical  fascia.  Its  inner  surface  pre- 
sents a  mesial  ridge  or  raphC  on  llie  front  and  back  walls,  the  columnn 
rusarum,  and  irom  them  on  bolh  sides  run  out  transverse  folds  or  rugte. 

Tlie  vai^nal  mucous  membrane  is  squamous,  with  papillee  here  aud 
there.  The  aubmucons  coat  holds  many  large  veins  and  some  muscular 
fibres,  making  a  sort  of  erectile  tissue.  The  veins  form  a  sort  of  niexus. 
The  muscular  coat  comprises  on  internal  rarcubr  and  an  extemnl  lonp- 
tudinal  layer.  At  the  lower  part  is  the  sphincter  vaginas,  u  muaolo 
oomposttil  of  striped  hlires.  ^h 

The  internal  organs  include  the  utenia,  tubet,  and  m-arif*.  ^H 

Interoal.  ^| 

THE  UTERUS. 
Describe  the  uterus. 

The  uli-rut  or  womb  is  a  hallow  nmscukr  organ  lyin^  in  the  pelvis 

between  the  bladder  and  rectum.     In  the  virgin  it  is  pear-shaped, 

flattened  from  before  linckward,  its  upper  end  looking  forward  and  np- 

L    ward,  it£  lower  downward  and  backward,  fomuo^  aa.  «xv^  ^K'i^  ^>sb 


viwiniL     Above,  it  ia  invttted  by  ihe  peri  tone  am,  which  cdtctv  its  body 
befiire  and  l)ehind ;   it  covore  bIso  the  cervix  behind,  but  in  front  (he 

Kriloiieuiu  m  reflected  on  to  tUc  bbidder  before  reaching  the  cenii. 
I  upper  and  bauk  nirt  is  in  contact  mth  the  small  int««tme.  its  luner 
and  irout  part  with  the  bladder,  the  jieriloneum  eeparatiug  them.  The 
two  t'ulds  of  peritoneum  al^r  investmg  the  litems  arc  applied  to  ctu'li 
otiior  and  form  the  broad  ligamenle. 

The  ut«ru^  ia  3  incheii  long,  2  wide,  and  1  thick,  nod  it  weighs  about  1 
ounce.  It  IB  divided  into  a  body,  fiindna,  and  neek.  The  liuidtig  a 
the  L-onve.i  part  above  the  entmnce  of  the  tubes ;  the  body  ia  the  part 
lictweon  thia  and  ihc  neck.     In  front  of  the  Fallopian  tubes,  at  the  iiji- 

Er  part  of  the  lateral  borders,  the  round  ligaments  are  attwhed.  and 
low  and  behind  ttiem  nre  the  hgamenta  orariin.  The  txrrix  is  the 
lower  constricted,  rounded  part,  and  aruund  it  is  attached  the  va^iua. 
At  ila  vaginal  end  is  a  transverae  opening,  the  oa  nl«ri,  the  posterior  lip 
of  which  is  thin  and  long,  the  anterior  thielc 

Describe  the  cavity  of  the  nteme. 

The  i.-avilyoflhe  uterus  isi  small ;  that  part  within  the  bodf  b  tri- 
nnu^uinr,  tiallened  an lero- posteriorly,  and  presentn  at  the  sujKnor  angles 
the  openings  of  Ihe  Fallopian  tubes;  also,  at  its  junt^on  with  the  tiei^'L 
it  is  constriuled  lo  form  the  on  internum  or  isthmus.  The  cavity  of  the 
uervis  is  barrel-Bhajied  and  flattened  ant ero- posteriorly,  presenting  on 
each  wall  a  longitudmal  column  sending  off  oblique  rugie  on  each  side ; 
hence  its  name,  arbor-vitje  u 


Qive  the  stractnre  of  the  walls  of  the  ntenu. 

The  walls  of  the  ulems  consist  of  an  outer  serous  coat  (already  de- 
scribed), an  inner  mucous,  and  an  inlenuediate  muscular.  The  muscular 
coat  forms  the  bulk  of  the  uterus,  and  consists  of  bundles  and  layen  of 
unstriped  fibres  which  inleHuco,  and  of  some  areolar  ti^ue  supporting 
them,  and  of  blood-vessels,  lymphatics,  and  nervee.  Three  lasers  are 
described — an  external  transverse  layer,  some  of  the  fibn«  t>eing  niu- 
tinned  on  to  the  Fallopian  tubes,  etc. ;  a  middle  layer  of  iiilermix«<l 
longitudinal,  oblique,  and  Iransverae  fibres ;  and  an  internal  layer,  which 
is  circularly  arranged  at  the  cervix,  forming  the  so-called  external  and 
inlcmal  sphincters.     This  layer  is  the  muscularis  mucosEe  of  the  mucous 

Describe  the  mucous  membrane  of  the  uterus. 

The  mucous  membrane  of  tlie  luiih/  diflers  from  that  of  the  cervix. 
The  former  is  smooth,  reddish,  wilh"  columnar  cells,  and  pnvicnis  the 
ducts  of  a  number  of  tubular  glands  which  end  by  blind,  aometimce 
forked,  extremities.  In  the  arvix.  it  is  firmer,  and  presents  nomeroua 
Sftccular  and  tubular  glands  betw<>en  the  mgse  of  the  arbor  yil»,  and. 
below,  numerous  papillie.  The  glands  are  sometimes  distended  by  their 
AecrutioD,  the  ducts  Wi'Oft  oVoNtci,  mi4  ^tvcam  the  apivearaBce  of  vew- 


Antero-posterior  (sagiiwl)  S«.1iou  of  Ilic  I'elvif  Drgutu  irf  m  Virgfn  ! 
1,  ™«tin»;  2,  ulenis  ;  S,  poHterbr  li]i;  4,  uilerior  lip;  fi.iunw;  U,  twrineuni : 
7,  sjniphvBm  pubin;  K,  (iinlirintiMl  oxliviiiitr  of  ibv  t'nllopiBii  Inbe ;  S,  die 
empty  bladder — note  its  V  ibopo,  niid  nlm  ibal  tho  wslU  nf  thr  ntenw, 
vagina,  nrettire,  siiil  blHddcr  are  in  f.imact  exvi'|it  wln-n  cli«li.-inlpd  by  their 
ftppnipriMe  oonlcnte  II'.  Retry  IUtrt\ 


THE   FALLOPIAN   TUBES. — THE  OVARIES. 


VThaX  are  the  ligaments  of  tlie  nt«rtts  7 

The  li):iimciitti  of  llio  uteruH  are  the  round  lipuments  and  t 
peril'iiieiil  /ij/i/k— nnmely,  two  f!acli  in  front,  bcliind.  and  laterally. 

The  roiuid  lignmenl*  are  two  cord-liko  bundlei^  of  arcular,  fibrous,  ( 
plain  muscular  tissue,  with  vessels  and  nerves,  covered  by  peritonei] 
wliiuli  run  from  the  upper  angle  of  the  uterus  to  the  internal  t 
Vax\i  then  runs  throiifch  the  corresponding  inguinal  ntnal  to  end  ii 
luone  veneris  and  labia.  Eauh  measures  about  4  or  5  inches  in  leiL„__,_ 
ftnd  their  direction  iH  upward,  forward,  and  outward.  Tlie  peritoneum, 
which  invests  them,  is  sometimea  prolonged  (as  in  the  feetiis)  for  some 
di«ance  into  the  inzuinsl  canal,  and  forms  the  canal  of  Nuck.  Gene- 
nlly  this  canal  is  obliterated. 

The  anteruir  or  venca-utrrine  Ugamenli  stretch  between  the  bladder 
and  the  uterus ;  the  potten'oTy  between  the  uterus  and  rectum,  hence 
called  the  redo-ulfriiif,  tttnning  a  pouch,  the  cul-de-eac  of  Douglas. 

The  two  lateral  or  broad  ligamml*  pass  from  the  sides  of  the  utpnia  to 
the  sides  of  the  pelvis,  thu»  dividing  the  latter  into  two  pHrt«.  They 
are  formed  by  the  couleseence  of  the  peritoneal  layers  investing  the  ante- 
rior and  posterior  surfaces  of  the  utenis,  and  contain  between  the  two 
\t^vK :  the  Fslbpian  tube  at  the  upper  mar^n ;  the  round  licatueot  be- 
low and  in  front  of  the  tube ;  the  ovaiy  and  its  ligament  entiilded  by  the 
posterior  layer;  and  the  uterine  blood-vessels,  lymphatics,  and  nerves. 


THE   FALLOPIAN  TCTBES. 


Describe  the  Falloplaa  tubes. 

The  Dillnpinn  tiilim,  or  oviducts,  nin  frvm  the  upper  aiiglee  of  the 
uterus  towaid  the  sides  of  the  [wlvis,  and  near  their  termination  bend 
downward,  backward,  and  inward.  They  are  3  to  4  inches  long,  are  at 
first  narrow,  tlicn  enlarge  near  the  extremity  (ampulla),  and  end  in  i 
fimbriated  margin,  one  of  the  fimbrife  being  attached  to  the  ovary.  '™  ~ 
oinal  is  very  nairow  at  the  uterine  end  (ostium  uterinum),  be^in!.  _ 
widen  in  the  Outer  half  to  form  the  ampulla,  and  at  its  termination  agail 
niirrows  (ostium  abdominale).  . 

The  htbet  consist  of  a  peritoneal  coat,  a  muscular  coat  composed  of 
internal  circular  and  ostemat  longitudinal  fibrcfl,  and  a  mucous  coat. 
The  latter  is  nintinuons  with  tliat  of  the  uterus  and  with  the  perito- 

gitudiiial  w 


I 

I 

[ 

■^ 

>8a^H 


Describe  the  ovaries. 


THB  OVABIBS. 


. are  analogous  to  the  tPSles,  and  are  Battened,  oval  l>odiei 

iring  1  i  inches  long,  i  inch  wide,  and  i  inch  thick.,  tinjiU  -^^v-jW 
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60  lo  100  grains.  Of  each,  the  two  aides  are  free  as  well  &s  tlio  vuiivei 
bonier,  ihe  straight  border  (hilus)  being  atlached  to  the  broad  liganicnt 
and  admitting  the  veasols,  etc.  Its  outer  end  is  attached  by  the  fiiiibi:^_ 
ovarica  to  the  Fallopian  tube,  its  inner  end  to  the  uteroB  by  the  lifiit 
of  the  uvaiy,  a  dense,  fibro-muscular  cord  attached  to  the  uterus  b 
and  behind  the  tube. 

The  ovnrv  consista  of  a  stroma  in  vhlch  are  imbedded  the  Gra 

folliulea,  and  of  a  covering  of  colnmnar  eolls,  the  germinal  epilhelinm. 
The  stroma  is  invested  beneath  the  epithelium  by  a  dense  fibrous  layer, 
the  tunica  albuginea,  and  consista  of  connective  (issue  with  numerous 
cells,  as  well  as  of  elastic  fibres,  with  some  muscular  tissue  and  blood- 
vessels. 


ic  fimbfU 
li^nnici^H 

Graafin^l 
:.i.-i.„_   ^ 


^^L  The  Graaluin  folUcia  coosiat  of  an  exieniul  fibrous  eoat,  and  bent 
^^Kt  a  coat  called  the  ovi-eapsule,  lined  internally  by  a  layer  of  cells, 
^^H  Kumhrann  ffrnimlotn.     Within  this  last-named  layer  is  ihe 

I 


I 


I  Tested  by  the  diteiu  proh'gerwi,  a  layer  of  cells  derived  from  the  n 
I  brana  granulosa,  together  with  the  liquor  foIUculL 
I       For  the  structure  of  the  ovum  see  Hutology,  or  Gyarcotogy.  c 
I  ttt'irict  of  this  series, 

THE  PAROVARIUM. 
,  Wbat  ia  the  paroTarimn  ? 

Tfie  parorririuiii,  or^aii  of  Rosenmiiller.  is  a  ftetal  remnant  Iyin|^  U 

the  broad  ligament  between  the  ovary  and  Fallopian  tube-     It 

of  several  vertical  tubes,  lined  by  cpi  I  helium,  whose  lower  t..- 

toward  the  hilus  of  the  ovary,  and  whose  upper  ends  are  united  bf  ■ 
horizontal  tube,  the  duct  of  Gaertner. 

THE  MAMMARY  GLANDS. 
Oeschbe  the  manunary  glands. 

These  are  accessory  to  the  generative  system  and  Bocrete  the  d_ 
They  are  two  roundwl  eminences,  one  on  eacn  side  of  the  thorax,  betwi, 
the  slemuni  and  axilla  and  the  third  and  seventh  ribs.  Jusi  below  d 
centre  is  a  conical  eminence,  the  nif  pie,  which  is  dark,  and  is  sumi 

by  a  pinkish  areola  which  darkens  in  pregnancy.     It  jneseiits  the  o 

of  the  laettfa-ouf  dvctn,  and  consists  of  vessels  mixed  in  with  plain  na 
cular  fibres,  and  by  friction  may  be  made  to  undergo  erection. 

The  mainrna  consists  of  a  number  of  lobes  separated  by  fibrous  ti 

and  some  adipose  tissue.  The  hha:  ore  divided  and  sulKlividcd  inU 
smaller  lobules,  which  are  in  turn  made  up  of  alveoli.  Kach  lobe  has  an 
excretory  (galactophorous)  duet,  and  these,  about  sixteen  in  nnniber. 
converge  to  the  areola,  there  dilating  into  nmptilkr  or  sinuses.  They 
then  become  smaller  neain,  and,  surrounded  by  areolar  tissue  and  ves- 
nla,  pass  thiougVvthe  n\w^«  ^  ^wv^^  on  the  sivface  bysepuat«  oiifiMB. 


I 


GLOSSARY. 


P.-Fnnob:  Or.-Oreok;  L.=.LbUii^  K.  I,.~tle«  L«tln:  adj. - ftdJeeUfe:  o.->'l 


from  adepi,  &t,  hoi,  the  Eat  lower  part  ot  the  belly;  Foster: 
coacDsl,  and  omen,  eitber  a  lii^n  In  aueieut  augatj  or  a  coatr.  oi  onauMtn — 
tlist  whlcb  coDceala  the  omeu  or  omentam.  This  eiplauation  or  omoi 
does  not  commend  ilaolf:  mra  U  ■  rormstiTO  ondiag,  the  whole  word 
meauiDK  "the  concealer."]    The  belly,  paaoch. 

AMrr'nlni,  1,  m.  IL.)  (aserv'ulusl  [dim.  of  Scermu,  i,  m,,  a  heap :  root  at,  pec- 
hnpa  TslaMd  to  agilart,  to  drive].  A  littlo  haip ;  applied  to  a  collectloQ 
of  "brain-mud"  ia  the  pineal  gland. 

AMtab'alnm,  i,  n.  (L.)  [ace'lvm,  vincKar].  A  vinegar  veiuvl,  honoe  »ny  cup- 
■hapvd  vessel.    The  articular  cavity  of  the  iDnooiinatv  bone. 

AdilLiilio'nIitm,  1,  n.(L.I  [ad.  mania,  upon  the  hand].  The  stake  around  which 
tha  vine  twines.    A  support. 

WUnnt  [nfftrcHi.  part,  from  ad,  to.  ftrre,  to  carry],  Conveyiug  somethlnc 
troai  the  periphery  to  the  centre. 

Ag'gn,  aril,  m.  (L.)  lagytrare.  to  heap  ap].    A  heap  or  prominence. 

AlTt'olar  (not  alveo'lar).    Pertaining  to  or  cootaiDing  ^veoli. 

AlTa'ilOii  i,  m.  (L.)  [dim.  of  alrfui.  a  hollow].    Bone-aocbct  for  a  tooth; 
air-coll ;  a  part  of  a  gland. 

Aul'ogoai  [iri,  A^vK,  according  to  due  ratio].  Referring  to  a  part  In  t 
organism  which  has  the  lame  function  as  another  pact  in  another  organ- 
ism; itmilarity  of  purpose.  "  When  organs  in  different  aiiimala  agree  la 
stmctare  they  are  'homologous;'  when  they  perform  the  same  functions, 
they  are  'analogons.'  The  wing  of  a  bird  and  arm  of  a  man  are  homolo- 
gous, not  analogous;  the  wing  of  a  bird  and  the  wing  of  au  insect  are 
analogous,  not  homologous." 

Anai'tomo'iti,  ii,  f.  (L.)  [iri,  of  each,  rtw^>,  to  famlBh  with  a  mouth,  to 
contract  to  a  narrow  month,  to  whet  the  appetlUt].  The  commnnicatioil 
of  an  artery  or  vein  with  another  artery  or  vein. 

Anat'omy  [irt,  a|iart,  r^i>mr.  to  cnt].    A  science  of  the  stmcturo  of  organiiai|< 

AiM'BNiii  a,  nm,  adj.  or  n.  m.  (L.)  [ancSu,  onii,  ta.^iytiir.  the  bend  of  tli»] 
arm].  Any  muKcle  connectMl  In  any  way  with  the  olecranon;  " 
applied  to  one  mnsclc  connected  with  the  triceps  and  oteoianon. 

Auiaa  tant  [aanerlo,  ml.  to,  hkIo,  I  fasten  together].  Connecting.  Applied  H 
brain-tissne  that  connects  adjacent  gyri. 

AnU'ent,  a,  nm,  adj.  Inol  an'tieusi  (I-l  [■"(i-.  before!- 

Aot'ta,  ■,  f,  (L.)  [■•iii4,  in  Rippocrates  the  bronchi;  from  itipti,  I  lift  « 
heivo).    The  common  tranV  of  the  systemic  arttries. 

Apepb'ydli  ll,  pi. ««,  f.  (L.)  Upof  islsl  [^i>i>*i>>].    An  outgrowth. 

Aq^Mtntt  (L.  aquxdaetu4.  ui,  m.)  [<igiui,  water,  iitt*rt,  to  lead].    . 
— if  or  may  not  contain  fluid. 

•»-A.  VA 
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Aiuh'noid,  adj.  aai  a.  (arak'noid)  i  L.  nrwAnaiiJ'ruii  [igix"^,  '  apider'a  treb. 

•Ike,  ruemblttnce].    Tbe  middle  of  the  three  m^mbranee  iavcetlDg  the 

htsiQ  aud  apinul  cord. 
Aie'alu  (not  areo'1&r|  {ire'SlA,  a,  t.  dtm.  of  Aria,  an  iifta  space].    Pertainitig 

to  a  tissue  contBtniiig  interspaces. 
Al'teiy  (L,  arlr'ria,  k,  f.  dr.  apnt^'s)  (from  iprip,  that  which  saspendi;  origi- 

Doily  applied  to  tbe  trachea,  called  the  "mngh  Krieiy,"  r^x<>*  itrmt, 

Bnapenditig  the  Inngs;  porbaps  from  i#,  iipot,  air,  nfti,  I  omrej^.    Tlie 

■Dcienta  beliaved  it  contained  air,  being  Tound  empty  after  dralh).    A 

vessel  which  eonveys  blood  from  the  heart. 
Arjts'notd  (L.  nrytmoid'eia.  from  aryfs'naf  [ipvniiw,  a  ladle  or  pitcher,  •:!•(, 

resemblance].    Shaped  like  the  mouth  of  s  pitcher.    A  cartilage  of  the 

Atta'rion,  ii,  n.  IL.)  [amt^.  star].    A  sorlotapider;  point  of  jujotion  of  fiui- 

otal,  (Kci)iil«l,  and  temporal  bonea. 
Altiag'alBl,  i,  m.  <L.)  {avrfHy^ai,  a  cervical  vertebra;  WnpiyaJw  were  dice 

made  of  the  cubical  oukle-boDes;  Lat.  tnli  were  stone  dice].    The  •dUC' 

at  allDg-bottD,  the  firet  of  the  tarsiis. 
Al'jjroi,  n.  and  adj-  [>,  withoat,  ivy6v,  yoke],    Withoot  a  fellow :  an  joked. 
BailTia  IL.  tnnl'icw.'  Or.  B>«iAui«,  royal,  from  fiamitnt.  king;  purbapa  from 

Arabic  al-ba*ilH,  the  inner].    A  fluperflcinl  vein  of  the  arm.    The  name 

was  applied  by  the  ancienla  to  imimrtnut  parta.    The  right  baullc  vein 

WM  called  hepatic,  as  it  ww  auppuscd  to  bave  some  conuectioD  with  the 

liver:  for  a  similar  reasou  the  left  basillu  vein  was  called  thttpUnu:  the 

tephalU  veins  were  tbonglit  U>  be  connected  with  tbe  head,  and  wbeDever 

the  liver,  spleen,  or  head  waa   diseaocd,  venesection  was  perfomud  on 

the  appropriate  vein. 
Blfor'aata  (not  bi'flircatoi  [ba,  twice,  /urea,  a,  f.,  a  two-pronged  Coik].    Ta 

divide  into  two  hranches.  - 

Blait'odsm  [^Aarrsf,  a  garni,  Mj>iu,  skin].    A  membranoos  bag  from  whU 

tbe  embryo  is  fiinued. 
Brej^'mft,  ati*,  n.  (L.|  [^ji'jifcr,  to  moisten,  heotuse  the  part  iasoft  and  aoIitl| 

iDfanCs].    Jonctlou  of  coronal  and  sagittal  Bntnree. 
Cal'amQl.  i,  m.  (L.)   [iJA«fi«,  a  reed  or  cane;  a  reed-pen].     C.  «.   , , 

writinE-pen.    A  portion  of  the  fourth  ventricle,  shaped  like  ■  pra. 
Cal'yi,  aalymi,  ta.  (L.)  [nAiirM,  I  cover].    A  cnp.    The  outermuat  l(*flBtafl 

a  lluwcr;  a  cup-like  nnbdivisjon  of  the  oreler.  7 

Canine'  (kaynoyn'),  L.  eonuiiM  (tnnu,  a  dog].    Pertaining  Co  or  Ttaemldifll 

some  structnro  in  a  dog. 
Gantbni,  i,  m.  (L.)  ['•■arfcc,  the  tire  of  a  wheel).    The  angle  of  jonetloD  H 

the  upper  aud  lower  eyelids. 
Capillary  <kap'illary  preferable  to  kaplllary)  [eajnlliNi,  i, 

of  tlic  head,  dim.  of  root  cap  (aiput)].     PorUining  ti 

HUnicDts. 
Carot'id  fl..  rari'lUui)  lumfimriit  (pi,),  the  carotids,  from  ■•#«,  a  deep,  bcovy 

sleep,  from  the  fact  that  drowsiness  can  be  (irodueed  by  compreasion  of 

tbeee  arteries  in  the  neck]. 
Cu^iteala,  «,  f.  (L.|  [dim.  of  rJro,  carait,  T.  flesh].    A  little  plow  of  floOi; 

caruncle. 
Cgr'abral  (not  coro'brsll  [L.  eertbra'lu].    Relating  to 
OcT'ebrum,  1,  n.  (L.I  <not  cere'bnim).    The  brain  a 

part  of  the  brain,  including  the  hemispherea. 
Oarvi'oal  (not  cer'vioal)  [ccrrij,  etrcl'cU.  I.,  neck ;  L. 

to  the  oectt ;  uccVl  <>(  avtTUs. 
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Om'tIx,  Mrri'eii  (servi'siB),  gon.  pi.  ier'«!onm,  f.  (L.)    Neck,  including  the 

Chiu'ma,  ohiu'matii,  n.  (L.)  (kiax'ioa)  [x^aaitM,  from  x'-'f",  to  mark  wilb  x]- 

Tbe  rruclikl  nnioo  of  parts, 
CilonniTaUaM  [eirettn,  aruuud,  mtlli)r«,  to  aurroaud  with  a  nuapart].    Sur- 

roDiidi.'(l  with  R  promincoce. 
Cll'torii  (not  klit'oris),  eUtor'idlt,  f.  (L.)  [.A>.ra(^i,  ^tinfift^,  U>  titill&t«,  oi 

from  •Ai.riF,  to  abat  up,  or  from  'Ai)n)0i  a  servHUt  nhu  invil«B  guueU].    i 

aanll  eructite  orgau  iii  tho  vulva,  boluoluguo  of  tbe  penil. 
0oeo7g«al  ikoksij'citl,  not  koksige'al)  (L.  (veefg'tiuj.    Pertaiuing  to  thts  coo- 

Coo'ojix  ikok'uksl,  gon.  iwej'gia  (nut  ooc'aygU)  (L.)  [■«<»>£,  a  cackoo,  whose 

twak  it  rcscmblvaj.    Tbu  iiiDiial  eud  of  the  niiiiul  uoIuidd. 
Cts'Iias  iRou'liakI  [jioiliaidt  from  ■«U«,  the  bell;].    Belatiiig  to  the  abdomen 

Com'«i,  oSm'ttti,  m.  or  f.  (L)  [cnm,  wilh,  ra,  I  go].    A  compaDion. 
Con'dfle,  L,  eoHHytHt,  i.  m.  (con'dQ)  [ndrtvAoi,  a  knot].    An  articular  proceai. 
Con'jugal  [cmiJHj:.  fli/H,  0.  Bponao;  eon,  tugetber,  junjo,  to  yoke].    lAg.  wiyH- 

onir,  united  witb  its  fEtlow. 
Connivea'ta*,  adj.  pi.  iL.)  iconHittiu  inla,  from  eoN-nireo,  1  wink].    Folding 

oti  imcli  other  {Talruia  «.|. 
CoTO'nal  |not  cor'onall  [coro'na,  K,  f.  top-ini,  cruwa}.     Btlating  to  a  crown. 
Crin'inm,  ii,  n.  (L.)  [npint,  helmet,  or  from  n/iarCar,  akull].    The  braln-caae; 

the  entire  NkuU. 
Cremst'tsr,  oramut«r'ij,  m.  (L.)  [tft,itrn^,  asugpender.i^»>s>rni',  Het  hang 

duwu].    The  suapoDaary  miucle  of  the  l«titlcle. 
Cmi'ta,.  9,  f.  tL.)  crust,  outer  coating.    Ventral  portion  ot  the  eras  oorebrl. 
Ca'hitos,  i,  m.,  or  an'bltnm,  i,  a.  (L.)  [cuhi,  I  lie  down,  iHfiinr).    Elbow 

(lervinx  for  leaning  upon);  alnai  forearm.    An  ell  or  cubit  (iiriginallf 

tile  dialanco  fram  the  elbow  to  the  cud  of  the  middle  finger ;  the  Bon — 

17t  iiiuhM;  thcEDglieh,  mlnehes-,  tbe  Hebrew,  as  inches). 
Cn'itsitotm  [cnHhu.  i,  m.  wedge, /omu,  form).    Wedge-shaped. 
Daoai'iat*  InoC  de'cusaate)  [dtfHt'iU,  ii.  m.  {deeem-aii,  a  f«n-as  pieee.  n  coin; 

HI  irHs  a  pound  weight,  or  101  ceuta.    Aa  tbe  Bumaa  Dumeml  un  tlia 

coin  was  X,  itetnuuit  came  to  acAD  the  intersection  of  two  liuu).    To 

vroxs;  to  place  in  the  form  of  au  X. 
Si'aphragm  Idy'aframl,  L.  diapkrafina,  ali*,  n.  idyafng'msl   [tu^^tYiia, 

partition-wall ;  tu,  thoroaghly,  Ivirrw,  I  fence  in].    A  partition  lielwecn 

cavilios.    The  uartiliou  hetweeo  tbe  thoracic  and  ahilomiual  cavilim. 
DUpb'jail,  it.  f.  laiarJAis)  tL.)  [lU.  between,  *H>r,  to  grow].    Tho  part  of 

hour  formed  from  tJie  principal  eontre- 
Digai'tria  [Ui,  twice,  T*rn^.  helly ;  L.  bireultr].    Having  two  helliua. 
Dnode'niun,  i,  m.  IL.l  [dmodni,  twelve  each].    D|iper  portion  of  tbe  omaU 

iiili'^tinu,  about  IS  flugnr-breadtbs  (10  i neb es)  long. 
Et'tarBDt  (rjrrrnu,  part,,  ex,  from,  ftrrt.  to  carry].    Carrying  or  leading  ftwn 


Em'Uiary  [<<,  out.  mUltrt.  to  lond].    Serving  as  an  outlet. 

Bpbip'plnm  (cfflp'pium)),  eplilp'pii,  n.  tL.)  [J><,  upon,  imc.  horse].    A  nd- 

dle :  a  part  of  the  Rphenoid  bone. 
Epiph'jtU  (t'liiriaisj.  ii,  r.,  pi.  Epipb'yiai  (LO  [••-,  upon,  «ii«>>,  to  grooiV 

The  portion  of  a  long  bone  from  a  aecondu;  m  UsA^rj  a!A^s«■ 


Kpiplo'io  (L.  tpiplo'ieut, a,  urn, B^.l  [IwimXair.  omeotom, Iwi, npon,  -Ate,  I  fio«]. 

PurtainiiiR  to  the  ninentum. 
E^ipter'io  (ep)pt«r'ik)  [in,  apoo,  irTi|>«v,  wiug].    Bltnatcd  on  the  grratcr  wing 

of  the  sphenoid. 
Enstaoh'in*  (Bartbolomwi  Eustochi].  of  the  Italian  flcbool  1 1600),  was  tlic  cod- 

tcmpotary  of  VesaliuB,  and  dividoa  with  him  the  merit  of  cimting  (he 

sciGDcu  of  auatomy.    He  studied  especially  the  iaternal  ear. 
Eiore'tory  [ei,  out,  cento.  I  choose].    Pertaioiiig  to  eicretiou  (the  »ep»nillon 

from  the  body  of  parts  enpposed  to  be  useleasl. 
rao'Bt  Itiotraaet'i  (F.)  [dim.  of /««].  A  Hmall  face. 
FKllopin*  was  a  pupil  of  Vesalius,  and  professor  at  Padua  in  1S51;  itndied 

biiuea^especially  the  internal  ear  and  organs  of  geneistion. 
rerrupn'sns,  a,  nm,  a<y.  IL.);  also  /Frrug'iniM  [ftrrigo,  Iron-nitt,  from  fer- 

rnm^  iioa].     Of  the  color  of  iron-rUBt ;  dnsky. 
FcetDt,  tu,  ni.  (strictly  fetui]  (L.)  [froro  root  fto,  whence  also  ftcuadat  and 

friit,  fruitful ;  ftmina,  fruit-bearer ;  fmui,  Inlorest  or  piin].   The  unborn 

cbiM.    lu  tbo  human  anl(]ect  this  term  is  usually  applied  U>  the  embryo 

only  afMr  the  third  month  of  gestation. 
Tontanelle  Ifoutanel')  (F.>  [fonianelta.  m.  t,  dim,  of /a>i(,  /ontu,  a  fotintunl. 

A  membranous  interspace  between  fretal  skull-bones.     Pulsation  like  a 

Vo'Tsa,  a,  f.  |L.)  [fodio,  ire,  to  dig].  A  small  pit,  a  pitfall.  An  old  term  for 
the  vnlva. 

Osl'ea,  n,  f.  (L.)  [vs^'n,  weasel,  from  the  skin  of  which  helmets  were  made]. 
Helmet;  the  amnion. 

ObIbd,  L.  Claudiut  GnltnHt  [yaiaint,  calm].  The  greatest  anatomist  of  antiq- 
uity, lived  Jn  Pergamns  and  Rome;  died,  et.  90,  in  193  a.d.  Wrflte  in 
Greek ;  be  described  the  bones  and  sutures  of  tlie  cranium,  the  verlebrnt, 
the  thorax,  nearly  in  the  same  manuer  as  at  present.  He  described  the 
(HciHli  maxillary,  and  neck  muscles,  naming  one  the  pUtgtma  myoidtM. 
Be  proved  that  arteries  contained  blood,  not  air.  His  death  maiked  the 
downfall  of  ancient  anatomy. 

Oollinag'o,  gaUinag'lnii,  f.  (L.)  [noflt'na,  e,  hen].    The  wood-cock.    Caput 

tial.,  syn.  0°  

[abel'la,  m.  t 
The  part  .  .        „ 

Olanj,  glandia,  f.  IL.).    Au  acorn.    Any  ulti^l  resembling  a  nut,  at 
of  the  penis  or  clitoris,  a  suppository,  a  pessary,  a  goitre. 

Hal'lei,  halllgis,  or  allfi,  aUtcU.  m.  (L.)  Iu»^u,  to  leap].  The  great  toe  ot 
thumb.  (There  is  no  authority  for  AhI/hj-,  hatlieit ;  JHinM*  or  aaoi,  kindr. 
with  nltei,  has  the  gen.  alii.    AUx,  oUru,  f.  and  m.,  dah-brine  or  sedi- 

HeUnotrs'ma,  haliootrg'matli,  d.  (L.)  [•*•{.  helix,  spiral,  rgi,,^  hole).    An 

aperture  at  the  apex  of  the  cochlea. 
Eatnorrhoid'al  [hiemor'rhols,  Idis,  f.,  niiiijipsri.  usually  in  pi,  snpply  ^Jxtfaf, 

veins ;  a!)i<,  blood,  i*m.  I  flow,  runj.    Pertaining  to  hemorrhoida. 
Heroph'ilui.  i,  m.  [lp«t.  hero,  «iA4.,  1  love].    An  anatomist  of  tlie  AlcSMf 

drian  school.  301  b.  c.    He  described  the  venous  alnusos,  and  Unt 

the  names  duodnuM,  r&aroiff.  and  calamut  ieripteHitt. 
Hi'lnm,  1.  n.  (I,.),  Utnt.  1.  m.  (N.  L.)  [from  nifcifKM-NOil,  nothing,  a  . 

The  block  spot  on  the  base  of  a  bcian.    The  point,  depressed  or  ejei_. 

of  an  organ  where  the  vessels  and  nerves  enter  it  and  Its  eseretorx  A 

leaves  it. 


i^b 


with  a  horse's  body  and  flah's  lAil.  on  which  the  sea-godg  rode],    8e&- 

hgree;  ptqJMtioQ  of  «hit«  mBtMr  into  Iho  laternl  ventricle  of  the  bmin. 
Hippoa'nitai,  u,  m,   ['I'mpinic,  irxK,   horse,   '^rtt,  streii);tb,  foutrulj.    A 

Greek  phyniciaii  of  Cos,  the  father  of  mediciue.  4i!0-377  B.C. 
Homol'agoni  [imit,  commou,  Aiiyet,  uudcTBtandiug].    Like  •  glvoD  stAodacd; 

coDBtrQuted  on  the  same  plan.     (See  Analoouus.) 
Imptr,  iri*  IL.)  adj'  |i"<.  uogatlvo,  pur,  eqaal].    Unequal,  odd. 
I'mu,  ■,  um,  aidi.  (L.)  [iafinit,  tJiat  U  below;  inferior,  lower;  Jd/Ikiw  m 

iHiiM,  lowest,  last].    Lowest.  ^^ 

luolsi'Tiu.  adj.  and  n.  (L.)  [in,  aederi,  to  cut  into].    Incisive ;  ■  munclo  nea^l 

thu  incisur  toetb.  V 

Ing^uiiai,  John  Philip,  161&-30,  s  Sicilian  physidflu.  made  oeteolagy  a  sp*M 

oialty  ;  described  the  sphenoid  and  ethmoid,  and  first  described  the  stspMt^ 
In'ioa  (N.  L,l  [inor,  back  of  the  head].     External  occipital  protaberanoo. 
Intet'ttiM  (L.  tntaft'niin,  i.  ti.)  [iutta,  within ;  cf.  Jmpiw,  froni  Imit,  within]. 

The  canal  from  the  stomach  to  tbe  anas. 
Iiahlad'ioni,  a,  nm,  a^.  IL.|  [>«x"'»>t.  subject  to  paina  in  the  loius,  l«iiiw, 

hip-joint].    That  has  gout  tn  the  hip.     Pertaining  t«  the  ischium.    (See 

Sciatic.) 
Il'thitun,  ii,  n.  lis'klam)  (L.)  [itx'»,  hip-Joint,  from  Iirx™,  I  am  strong,  or 

ttota  lax",  I  hold,  I  stop;  supporting  the  trunk  when  seated].    The 

lower  part  of  tbe  oa  iuoominatuni. 
Jqn'niim,  neat.  sing,  at  jr^Wnut,  a,  um,  sAj.  |I~I.    Fasting,  hnngry.    The 

uppnr  twn-Sfthe  of  the  imall  iuteatino  below  the  dundcnum;  so  callod 

beoanee  It  was  euppoH«d  to  be  empty  after  dvath, 
Jn'gnlar  (not  Jug'ular)  IL.  jiiyulaH*,  t)  QjHpufHii,  i.  a.,  the  throal,  dim.  oT 

JH^n,  the  yoke,  which  was  attached  there].    Pertaining  to  the  nock  or 

Laryn'nal  (not  larynge'alt.    Tertaining  to  the  larynx. 

LaUrafii,  e  (L.)  [fata),  trit,  u.,  the  side].    PerMining  to  the  Hide  (csternal, 

Henlel. 
Lig'nla,  «,  f..  and  Lin'^tila,  m,  f.  (L.)  [dim.  of  finifaa,  tongue].    A  Httia 

tongue.    Ligula  is  applied  to  white  matter  bounding  the  floor  of  tWa 

fourth  ventricle.  -^1 

Kftlu'  [atafa,  r,  f.,  check  .bone].    Pertaining  to  tlie  chrek-bone.  H 

KaUa'oliu,  i,  m.  (QotmalJeo'lDs)(L.)[dim.  of  Hdiffu*,  iiiMllet].    Theprt|je«l9 

ing  lower  extremity  of  the  tibia  or  fibula.  ■ 

Xalpighi,  middle  of  seveuteoth  century,  is  the  fonnder  of  histalogicul  anat- 

oniy.  OS  be  osod  tbe  microscope.    His  uame  is  a!«Ddalcd  with  the  deeper 

luyur  of  the  skin  and  the  bodies  in  Ibe  kidney  and  spleen. 
Mam'ter.  ar'ij,  ui.  (not  mas'setei)  (L.)  [i^ut^^.  from  ^u^o*^.,  I  chew]. 

(Siw  HAiitbA-l    Name  of  a  muscle  of  the  lower  jaw. 
Kaziria,  H,  f.  (L.)  [dim.  of  ndfn,  «,  f..  the  jaw  or  cheek,  from  manilo,  (taa  J 

■utftacu,  I  chew,  akin  to  fi4~  and  H^m,  I  knead].    The  Jhw-Ih 

upper  Jaw-bone,  the  lower  being  the  mandible. 
■•dlal'l*,  •  (L.)  [mediiu,  middle].    Pertaining  (o  the  median  port  (int« 

Heuln). 
Maiiasti'niiiii,  i,  u.  (L.)  [nfiliaMti'nnt  Is  the  same  as  mtdim,  and  i 

than  that  short  a^.;  it  is  not  a  corruption  of  per  mtiHum  Imium,  ■ 

thing  streU'hvd  between   IHyrll)].    A   iMutltlau.     Pmperly   the  o 

Hed'nUftTj  (med'nllary  prsforable  to  medul'lary)  [intdHlltt,  m,  f.,  pitb,  m 
lu  the  middle].    Pertaining  to  medulla  or  marrow. 
I   IbKia'KHl  (not  mBDinge'al).    Pertaining  U>  the  tootiin'gea. 


L-rr&5- 


•  F<ek].    Th«  hub  of  s  wbool ;  Uic  ura^' 


Like  ■  muscle, 
c  VTifMiB)  [*n  ir*~.  to  keep  close),  a  niiiKlts  tmi 
>t.    A  win  af  dark  paind  wwwi  dd  CMch  uHb  ot  th 
■--        -    mig  of  ttie  body;  provntcbna 


Th  kJBiits  |Brt  DC  nape  of  nmk. 

~  ~ ""     *  ""■"     "  horiaoiiMt  line  wiih  a 
fwprrflunupi 


ia  Ifac  si^ttkl  sature  )>etwe«ii  Uio  t«rict[ 

I.  cfcbnw :  L.  iMpirrUium].   Vr'hora  the  atft 

].    Uiddle  of  posterior  margiB  of  t] 

[part,  from  at,  aguiut,  and  pmta, 


nxtaiaia)!  to  Ur  evelid. 
.  tm.  a4j.  1 L.  >  [ftfHrrui.  i.  m.  or  f.,  m.,vw.  an  EflrptiaD  nd 
■  the  iuier  rind  of  which  paper  was  mule].    Lik«  ptpjnul 

NWU'— ■  (sal  pKtiae  (ul.  a4j.  aod  n.  lL.1  [jwdm.  W*.  m.,  a  comb,  Ibc  bd 
tf  tk*  iriiatoaL    Name  of  a  moscle  rising  from  the  as  pnbiK, 

■  iiwd.  MM,  1  MtwMk].    1  seroDs  metobrano  stretcb^  ov^r  tbn  kbdoB 

■■■I  vwtrra  and  liiiiBg  lfa«  abdominal  oaTily. 
Ptteitant  {piltf'tri  ipa^M  pillar)  i9  a  sqaBre  pilUr  iHHried  into  a  wal 

|«iit***)<>S  *  unit  trim  its  sarGm).    Furnished  witli  pilaKli^ra. 
K~m—1  [pt'Bla.  «<.  C  piM-fone].    B«wnibliiig  a  pine-rone. 
~*  ~     •—  t  iL.1  [»t»T»^i.  anything  spread  out,  from  «*»tvi,  wtdn].    A  muub 
*!  poplita'al)  ffplf,  popiili*.  ta.,  bam  of  the  knee  (pMlurlor  i«l 

^,     naX  vhic}i  relates  to  the  hsni. 

Ptr'ta,«,r.  il.<  [nN>l|Mr,aplBcethraufch  which  things  are  vsrriedl.  A  intti 

lh«  part  of  tie  liv*f  whsi«  vessels  cnttt  aa  by  a  gale    t  r«w  pwhr,  ni 

PmII'm*.  «.  OB.  adj.  |L.|  {jwrt,  behind].    That  which  is  brhind;  po>I«rian 
FM*p«>M<L.pn',firf<a>)(*Kt>Q''ore|jMM^(T)]-    TIi«  fnicskiD. 
Ulim  tprtc'es;  piu'cMS  Meoi^^^^^^H||M^)  IprScfdln,  to  go  fortti 
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I  Vioi'Uta  i'pi,  before,  lffrv»,  I  itaiid].    A  gland  situated  before  the  neck 
1  Che  bladder  in  tlic  male. 

rtai'ion  (tir'iou)  or  Pta'nn  (N.  L.j  [mjKii',  »  fTOther  or  bird'a  wing, 

wtroHtt,  1  By].    BpbeDO-pniietal  suture. 
75'ba*,  pabar,  pn'bii,  en«,  adj.  (L.),    That  iggrowu  up,  adult.    Fu'b«t,  ii, 

The  aiRiia  of  luuiihuod — i.  e.  the  bair  of  the  priratus  ur  the  bvord     " 

privy  parU.    Oa  pnbia.  the  bone  of  the  pube«  (gen.  easel. 
fTTam'idal  IL.pymniiiluI'ia.  «),adj.  [npu'i,  ■!«  Iprobahly  Egyptian ).   Anoionl 

derived  it  frnm  np,  flame,  because  of  its  painted  sbape;  also  f^m  avp' 
I  wheat,  as  If  pyiamidn  had  been   granariw),    Sbap^  lilie  a  pynuol 

I  Name  of  two  mnsclee. 

>  K'niaa  [rnno,  «,  f.,  a  frog,  a  awetling   under  tbc  tongue].    Frog-aba] 

Applied  to  certain  vcasoU  of  the  tongue. 
Baph'e  (raTe)  (N.  L.)  [M«,  a  seam,  fivTB.  1  sew].    A  ridge  oc  autur 
BMmbotd'sna,  a^].  or  n,  IL.)  [pbi>Sik,  a  figure  whose  sides  are  equal,  with  ti 

acut«  and  two  obtuse  aDglcs;  iliot,  rewniblauce].  A  muscle  of  the  bw 
Bl'ma,  ■<  t.  (L.|  [rigma,  from  riagor,  I  open  the  mouth].  Chink,  fluure.  __ 
fcfit'tal  (not  sag'ittal)  [tagit'la,  k,  (.,  arrow].    Buembliag  an  arrow. 

taining  to  a  vertical  mesial  plaue  of  the  body  or  any  piano  panllel  to  it. 
kphe'sona  [as^ii,  distinct.  Dianifest),    Applied  In  some  EoperSolal  vsiua  of 

the  lower  eltrcniity.  to  nerves,  and  to  au  "  oiiening." 
8«ila,  N,  f.  {L.I  liea»iU),  «>r«,  I  climb].    A  staircase;  a  ladder. 
Bttauo'rilll,  a,  VM,  adj.  (L.I  Iteaado.  fcaMHn,  I  climb].    Of  or  for  cUmbing. 
■ciat'lo  (syafik)  (contraction  of  Uchialiet  (iax'".  strictly  the  MoUbnlumg 

the  haunuh  or  hip.    Prob.  from  lo^vt,  strength].    Eelated  to  or 

with  the  iacblom. 
lMre't«rr  [«e,  aside,  amo,  I  choose  or  put].    Pertaining  losecretion  (U)asepa_ 

ration  from  the  blood  of  parts  supposed  tube  useful  to  the  animal  eoonomylj 
.  Us'latar,  tra,  trnm,  a^.  (L.|  loba.  ainis'ter).    On  the  left  hand  ;  left.     (IiT 
I         the  Roman  senae  ludc]/:  in  the  Greek  sense  Httiucki/.    In  consulting  ai 
I         pieea  the  Romans  turned  the  face  hi  the  south,  and  so  had  the  eaitero  __ 

fortunate  side  to  the  laft;  while  the  Qreeks,  turning  to  the  north,  bad  H 

ou  their  right,) 
■al'alia,  1,  ra.  (L.)  [mUn,  E,  f.,  tbc  sole  of  a  shoe,  sandal).    A  muscle  o: 

calf  of  the  kg;  named  from  il«  shape. 
Bomat'oplaDrs  [»iu,  body,  wXnpi.  a  rib,  the  aide,  lining  membrane  of  tl 

chest].    Outer  luaf  of  blsatoderm,  prodneing  the  body-walls. 
■«'liut«l  Ih.)  <L.  proiiune.  sti'mi  teal  [nfia,  »K>riH.  body].    Segments  of  t] 

body  or  mesoilerui. 
IplanebBol'og;  [nHyxn'.  pi. «,  viscera,  **»«.  treatise].    The  iBirt  of  an 

relating  to  viaecnk. 
Bplanoh'nopleoTe  lrwkAy\n;  viscera,  inward  parts,  itfviw.  the  pleura), 

_leaf  of  tbe  blustoderni,  fnTming  the  alimentary  nuial. 
Bpli'nig  [tplm,  tptfnu,  u.,  also  ncn.  Mi,  m, ;  nA^p.  qt^,  the  ullt,  a] 

KeLatlng  to  the  snli:<vn. 
Sple'ninBi,  it,  n.  IL.)  fvAiir,  apleen].    A  patch,  pad  Ibecaiiae  like  tho 


Bpla'uina,  a 


I,  adj.  or  n.  (h.)  [nl4ns>,  a  bandage,  compress;  '*J>*r, 
muscle  of  the  Imck  and  neck,  said  to  rtaomhie  in  shape  tne 
'rtain  aulnials. 

iili'prjt.  tla'pHtii  (9(d,  I  stand;  pa,  pmfii,  s  foot).  Stir- 


Btapadini,  ii, _         

rap].     A  muscle  of  the  middle  ear  altoched  to  tho  stap««. 

Stophas'lon  (N.  L.I  [n^^mt,  crown,  from  ttc^i.,  I  encircle].  The  polnl  whi 
the  coronal  sutare  cnNaca  either  one  of  tbo  temporal  llnea. 
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BottL'TK,  a  (not  sool'am),  f,  (L.)  [<no,  I  mw  or  etitcbj.  Saturei  m  doreUil 
joint :  an  ImmovaMe  ftrlicnl&tioD. 

Syl'Tim,  JaoobQi  (JocifUM  flui™),  UTO-ISK  a.d.,  wasof  the  Frencb  acbool. 
and  taught  sus.toiDj'  in  Paris,  He  was  coaise,  enviooB,  and  Jen  Ions,  mmde 
HO  original  roBearcb,  bnt  acqaired  a  great  teputstioa.    Farts  of  tlie  bnin 

Syo'ohoDdra'iii,  pi.  e*  [N.  !■■)  [  <nsv,  with,  nDrtixK,  unrtil&go],    Udiod  of  Iranes 

by  meuia  of  cartilage. 
Eyo'doamo'iii,  pi.  u  |N.  L.)  [in)v,  with,  tiru^,  baud  (U»,  I  tie}.    Union  of 

bones  bv  means  of  ligament. 
Tn'Dia,  ffi,  f.  (L.)  [>»*><■,&  bund;  nim,  la  Btrctch].    A  band,  ribboo,  fillet;  a 

Talnl.  i.  ui.  (L.I  [a  die  made  of  kauckte-banea,  marked  ou  four  aidca]. 

The  ankle;  the  h(^el;  the  aatragalus, 
Tento'iinm,  ii.  n,  (L.)  [tendo,  n<p»,  I  stretch].    A  tout;  the  dnra  mater, 

which  EoyeTB  the  cerebellum. 
Tai'tlale  [lalif'Hlm,  dim.  of  lf>li),  i*,  m,;  pi.  tola;  a  witness,  beansr  the 

t'z'stlcles  are  witnesses  of  manly  vigor].   A  glandular  oi^&n  in  the  acrotDm 

which  sccretee  sperm. 
Ttaal'amni.  i,  m.  (L.)  [«i*i)»K,  an  inner  room,  H  bed,  bridal-chamlicr,  a  den]. 

A  contrul  gsnglioa  of  the  brain. 
Thy'roid  or  Thjr'noid  [*t>»iDt,  an  oblong  shield,  rrom  #v»«.  a  folding-door,  tUai, 

reaemblaneo].    Applied  to  a  eartilage  of  the  larynx,  uiso  to  a  gland  and 

Ti«ahe'a  (L.  pronunc.)  (L.  (rocAta)  [rfMX'>>>  itota  t^mkA,  tookIi].    The  wind- 


...     A  triangh 
Triqoe'tru*,  s,  nm  (tiykwee'tma)  (L.)  {Ira,  three].    Having  three  coroen^ 
Tcltlo'eiLB.  a,  am,  niU.  (L.t  [from  (rillmn,  n.,  wheat,  from  lero,  I  mb  or  grind] 

Like  n  kernel  of  wheat. 
Trooh'lea,  «,  f.  (L.]  (trok'leah)  [•^x°'  ('^ii;")!  "  runner,  anything  Tvood 

circular].    A  pulley;  a  surface  grooved  like  a  pnlley. 
Tym'panio  (not  tympau'ic)  [n«imH>,  a  kettle-drnia,  rvm.  1  beat].     Befbr- 

iuB  to  the  t.vmpanur     —  " 

II ^al  mot  umWi™' 
IT'ona.  i,  ID.  (. 

The  navel;  tht 

IT'raahni,  i   (K.  L.)  (not  umk'us)  [dupor,  ariuc,  !;(•»,  to  bold).    A  liand  frorm 

the  bladder  to  (be  nmbilicas ;  in  the  fcetns  extended  to  the  alJanlois. 
Ure'ter  (not  ii'reler),  erli'N.  L.)  [oijuHp  —  oijnj*)".  from  ovpf.,  I  make  water]. 

The  excretory  canal  from  the  kidney  to  the  bladder. 
Vagi'nal  <Di)t  vag'inal)  [rogina,  a.  f.,  a  sheath].    Oelatiug  to  tbe  vagiiut; 

sheath-like. 
Veialini,  Andrew,  a  native  of  Brussels,  15M-A1,  was  a  pnpil  of  Sylvius.    He 

was  the  llrst  author  of  a  comprchensiye  view  of  human  anatomy;  has 

been  called  its  founder.    He  fully  described  the  sphenoid,  ste^ 

vestibule  of  tlie  internal  ear;  discovered  and  named  the  rfiird 

and  nave  a  ftili  description  of  the  brain. 
Vsi'ioal  (accord,  to  L.  quantity  veei'cal ;  cf.  oerviVal,  nmbiliVal,  vaici'Dal} 

[vul'ca.  K.  {.,  a  bladder,  especially  urinary].    Kelating  to  the  bladder. 
Ver'nmonta'num  (L.)  [vera,  hi.  a.,  a  aplt.  nonfaniu,  a,  hb,  %Aj.,  monntalDl, 


en.    ^^m 
rind|.^^H 

Eefbr-        "P 


An  elevation  on  the  floor  of  the  urethra. 
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Ala  cincrca,  265 
AmphiartbrodiBl  joinU,  93,  M 
Angeiology,  19,  204 
Angle  of  pubis,  TH 

Racro- vertebral,  SS 

mbcDsUI,  34 
Ankle-joint,  133 
Alia  u  las  iogniiuliB,  146, 149 
Antrum  maHtoidenm,  11 

or  Highmurc,  48,  60 
AortmSOe 
AponeiiniaiB,  epicniDlal,  106 

intontoaUl,  156 

Inmbiit,  142 

orabdomiuKl  mnaclca,  I4T,  148 

of  nnu,  174 

ot  forearm,  176 

of  Us.  194 

pharyngeal,  158 

vertebral.  142 
AquHlact  of  cochlea,  43 

of  Sylvius,  2G2 

or  vortlbaio,  43 
Arch,  crnral,  149 

oraoris.  aoe 
palmar,  232 
plaular,  232 
aabpubic,  80 
Arachnoid,  849. 262 
Areacrjbrosa,  43 

Artery  or  Arteriet,  anasloiootica  m 
na.  221.  229 
augular,  212 
anrla,  Sim 
abJomiDal.  223 
thotaclc,  323 


Artery  or  Arteries,  ailUtry,  218 
basilar.  218 
braohial,  220 
btachio-capbalic,  209 
bronchial.  223 
carotid.  310,  214 
centralis  rotinn.  SIB 
cerebellar,  21T,  218 
cerebrsl,  216, 218 
cervical,  218 
choroid,  216, 318 
circumflex,  320,  330 

Iliac.  239 
ctoliac  axis,  224 
colicB.  225 
comea  nervl  iachiadici,  328 

pbrenici.  219 
coronary,  312 
cremasteric,  229 
dental,  214 
dorsalis  hallicis,  231 

iudicis.  232 

pedis,  231 

pollids.  323 
epigastric,  219.  338,  230 
facial,  311.  213 
fomorat,  229 
gastric,  224 
gastro-duodenalla,  324 
gwtro-cplploica,  234,  3SS 
gluteal,  228 
hemorrhoidal,  225,  257 
hopalic.  334 
ttiac.  2»i.  228 


intercosUl,  219.  233 
internal  mammary.  810 

maxllUry.  213 
Interoawotu,  322 


dk 


A««T  «  Artwi«.  UtT««~l.  2".  *« 

Artety  or  Arteries,  vaginal,  S 

li,fm»l.iU 

i^ggat 

Vidian,  ill 

Ailhrolopy,  19.  93 

■•diw,SS 

>t4.BwT.M 

of  costal  cartilages  and  etcn 

mMjMMi.  a*  gia,  a*,  a? 

of  lower  eitreinily.  VM 
of  libs  and  Terlcbrc.  U9 

BMit,a4,ae 

of  tmuk  and  h™d,  SB 

of  upper  eitremilf.  KM 

oCCip>tkl,21S 

■tf  vertebral  rolumii,  Ilii 

tcraporo-maiillary.  103 

oriirl>l,m 

fffBiamaag 

Auricira.  ate 

|alUfBe.ei£.314 

AuricnUr  point,  64 

p«i«^«r 

B. 

pti..jMyl,Ma 

BwiiaD.64 

phn>H>M 

Bladd«r,33S 

pfamU^SS 

Rone  or  BticM,  analysis  of,  23 

popliteal.  230 

ttBtrasalii^MJ 

prinotps  tervii-is,  212 

BihlS.  2\ 

poiiicis. -Jaa 

aiia,23 

profond*,  aao.  230 

clavicle,  64 

c«TviriE.  319 

cuboid,  88 

pndic.  227,  229 

cnneirorra,  73,  87,  88 

pyloric  aw 

epibjal,  104 

ndial,  221 

epipteric,  SB 

ndialis  indicia,  2SS 

ethmoid.  47 

reninc,  211 

femur,  80 

FM^ptacali,  315 

fibula,  85 

renal,  as 

ItonUl,  38 

aaoral,  321,  228 

humerus,  87 

BcapuUr,  318,  3S0 

hyoid,  35 

Bpiatic.  336 

iliac,  77 

sigmoid,  2S5 

incus,  303 

iunominalo,  76 

splenic,  234 

Inlprmaiillary.  50 

Btemo  mastoid,  211,  212 

iscliiom,  78 

Etylo-mastoid,  213 

lathryiual,  53 

subclavian,  aiB 

lunar,  73 

malar,  52 

anperlicialis  vote,  321 

malk-t.s,  303 

BupnLrenal,  225 

msjillary,  4P.  54 

Biiprascapiilar,  213 

metacnrrwl,  75 

temporal,  213,  214 

mctatarssl,  88 

Ihyroid,  211,  S18 

UHsal,  53 

axis,  339 

naviculiir,  87 

tibial.  331,  332 

iiumbtr  of,  22 

tonsillar,  212 

oocipital.  35 

tympanic,  213,  215 

of  B.^rlin,  45 

Dinar,  222 

uf  carpus,  72 

Ulerino,  227 

>«wile.== 

( 


INDEX. 


ft. 


Bone  or  Bones  of  &oe,  38,  48 

of  foot,  89 

of  the  head,  35 

of  lower  extremity,  76 

of  palm,  75 

of  tarsas,  86 

of  trunk,  23 

of  upper  extremity,  64 

palate,  50 

parietal,  37 

patella,  83 

phalanges,  76,  89 

pisiform,  73 

pubic,  78 

pyramidal,  73 

radius,  71 

scaphoid,  73,  87 

scapula,  67 

semilunar,  73 

sesamoid,  78,  89 

sphenoid,  44 

spongy,  45,  48 

stapes,  303 

talus,  86 

temporal,  39 

tibia,  83 

trapezium,  73 

trapezoid,  74 

turbinate,  54 

ulna,  70 

unciform,  74 

vomer,  52 

Wormian,  56 
Brain,  252 
Bregma,  63 
Bronchi,  314 
Bunnc,  carpal,  183 

intertubercularis,  109 

of  elbow-Joint,  111 

of  hip-joint,  125 

of  knee-joint,  127, 130 

of  Monro,  106 

of  shoulder-joint,  100 

prepatellar,  130 

pretibial,  128 

retro-epitrochlear,  112 

subacromial,  104 

subcrural,  127 

subpatellar,  128 

c. 

Calamus  scriptorios,  265 
Calcar  avis,  25Q 


Galcar  femonJe,  82 
Calvaria,  59 
Canal,  crural,  187 

dental,  49,  53 

Hunter's,  192 

internal  orbital,  57 

malar,  53 

medullary,  18 

neural,  18 

of  Huguier,  40 

of  nasal  duct,  49 

orbital,  38 

palatine,  49,  51 

pterygo-palatine,  46, 51 

sacral,  29 

semicircular,  305 

spinal,  31 

temporal,  53 

vomero-basilar,  52 
Canaliculus  innominatns,  47 
Cerebellum,  262 
Chiasma,  258,  266 
Chords  tendinese,  206 
Circle  of  Willis,  218 
Claustrum,  260 
Clitoris,  348 

Clivus  Blumenbachii,  44 
Coccyx,  29 
Cochlea,  305 
Coelom,  18 
Colon,  328 
Concha,  301 

Conchfis  sphenoidales,  45 
Conus  arteriosus,  206 
I  Cornea,  298 
Cornucopia,  265 
Corpus  albicans,  258 

Arantii,  206 

callosum,  257,  259 

fimbriatum,  260 

quadrigeminum,  262 

striatum,  260 
Costal  cartilages,  33 
Crest,  frontal,  39 

incisor,  49 

infratemporal,  45 

lachrymal,  53 

nasal,  49 

obturator,  78 

occipital,  36 

of  pubis,  78 

of  tibia,  84 

sphenoidal,  45 

supramastoid,  39 
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Fascia  d«ataM.  260 

turbinate,  4S,  61 

iliac  14S 

Crista  falcifomis.  13 

iDfundibnUform,  149 

gulll,  47 

intercolumoar,  147 

orhitalU,  59 

lata,  186 

Cms  cerebri,  85S 

Inmbar,  143 

Ciystalline  lens,  300 

masseteric,  171 

obturator,  150 

Dartos,  145 

of  breast,  154 

ofCollM,149 

Dsvelopment  of  ovum,  17 

of  forearm.  176 

DiaphragiQ.  152 

of  pelvis,  150 

r>!itrthrodiBl  Joiuts  93.  91 

of  Scarpa.  145 

DuotlenuDi,  325 

palmar,  1613 

Don  mater,  349,  252 

parotid,  158 

perineal  149 

E. 

plantar,  199 

provertebral.  158 

Ear,  301 

recto- vesical,  IGO 

Bemilunar,  175 

Embrjology,  17 

Bobpabic,  149 

Eminenc*.  deltoid,  68 

temporal,  172 

^uUI.  3S 

transverBalis,  148 

nasal,  3S 

Fasciculos  teres,  265 

bjpotheusT,  184 

Fat-pad,  buccal.  171 

theuar.  184 

Fissure,  calcarine.  356 

ilio-pcctiueal,  77 

olivary,  44 

eollateral,  257 

Eminculia  arcnato,  4!> 

denUl*,  256 

capitala,  71 

longitudinal,  S57 

ciDerea,  265 

of  Glaser,  (0 

1                   colisteralis,  259,  260 

of  BolaudD,  !SS 

innominata,  36 

of  Sylvius,  855 

Epiblast,  17,  IS 

parietal,  63 

Epididymis,  346 

parieCo-oocipital,  SST 

f               Epiphyais,  20 

cerebri,  262 

preceiitral,a56 

I             Eunwhian  tube.  43,  303 

plcrygo-maxillary,  56 

1                 valve,  905 

I             Eye.  897 

spheno-maiillaiy,  97 

Floccnlns.  8«3 

Foramen,  aortic,  153 

I             Fallopian  tubes,  351 

c«cum;39 

|_         Fascia,  139 

■                     BD»I.  150 

camtico-tympanicD*.  43 

^h            axill&ry,  154 

eentrala  cochlcs,  43 

condylar.  36 

^P             Buc1i-B,  14U 

inferior  dental,  55 

^1              ccrvioni,  157 

1               creniMteric,  14S 

InterveTtebral,  S4,  30 

nioiiMl.'si 
oblmior.  77,  79 
or  Magendie,  25.1 

f.  W»nro,  250,  aej 

"P"<'.  ■14,  M,  57 
ovule.  46 
P»Hotiil,  37 
qiiadretom  153 
Mlnnduoi,  45.  JB 

■piiioguiii^  4g 
aternal,  3S 
■tjio-in»,toij  43 

thyroid.  77,  7D 
Forami.,.,  incf^  „ 
01  Scarpa,  4g 
of  Sloiiaon,  49 
rhebeaii,  as 
»ornii.  Be  J 
'^"woacetabuIJ,  79 
■nlerior  paUHne,  40. 

"ondj-Ur,  ai 
corouoid,  G9 

d/Kitnl,  81 
glenoid,  40,  67 
ttnttninl,  58 

Jufnupiiioi'is,  66 
intYatdnporal,  58 
iiiterroodylar,  M 

Jiijrular,  43 

'Mtiirmal.  39,  57 

n'aodibalarir4o 

myrtlfom,  ^ 

OMa.].  80,  308 

olecranon,  69 
ovaJIs,  205 


■capboid,  46 
■ffniatdea,  41 
■pbei)».iiiaxiiiat7,  68 
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Hcmiarthrraii,  M 

Henle'a  ankle-joint.  133 

Isterale.  103,  129 

rlassiflcation  at  JoinU.  M 

loediale.  103. 129 

radiale,  119 

wriat-joint,  114 

Dluan,  119 

Hip-Joiut,  123 

Hippocnmpns,  259,  260 

alar,  99,  127 

Houologiea,  masculsr,  203 

annular,  118.  IIM 

of  carpus  and  larsiia,  92 

auWrior,  9S.  110.  114,  IJB.  132 

of  iliuiu  Hud  BcopulB.  92 

arcuate.  IIP,  121.  128. 163 

of  upper  HDd  lovtet  limbs,  Bl 

HypoblHsl.  17, 18 

atlo-aioid,  98 

Hypophysis  cerebri,  258 

Beri^ini.  124 

btaehUl,  174 

I. 

nio-Hbial  band,  136 

Jodoi,  humero-mdial.  73 

calcaneo-naTiculare,  13S.  1S7 

of  cranium,  64 

calcaneo  scaphoid,  133,  IW 

Mcral,  29 

calcaneo-tibialc,  136 

capituli  Bbnlic,  131,  132 

InioD,  64 

aorealia,  120 

Intiwtineg,  324 

velaria,  110 

IrSa,  309 

(spanlar  of  elbow.  110 

Island  of  BeU,  SS6 

of  hip.  123 

of  kuee.  127 

J. 

of  lower  jaw,  103 
of  shoulder,  lOT 

of  ver[«bne.  96 

of  wrist.  115 

K. 

Kidney,  338 

volare  profiindam,  118 

Enee-Jsiot.  VS 

li. 

cliondro-Blpmal,  101 

ohondro-xiphoid,  101 

Labyrinth.  47,  305,  306 

colli  eoalM.  101 

Larcrtus  AbioaoB,  ITS 

eonJDgal,  100 
conoil,  107 

Lambda,  63 

conco-acnnnUI,  104 

CxibrOBB,42 

coiseo-clavicular,  107 

coraco-huroeral,  109 

Larrey's  space,  153 

Ijirym,  310 

corouary,  126 

corrnscaiis,  102 

of  astragatiis,  1X> 

eiHto-elavienlar,  106 

of  forearm,  113 

Of  bip,  154 

coato- trans  verse.  100,  101 

of  knee,  128 

MSto-Tortebral,  99,  100 

of  tamu,  136 

*yloid.  1S3 

of  wrist,  116 

•(Bl,  »9.  126.  194 

tibio-ftbnlAT,  1» 

4eo-uHviOQlare.  137 

P^HF~H 

J" 

IKDEX, 

■ 

Ligamont   or    Llgamonls,   cuneo-cn- 

Ligament   or   Ligaments   of 

boidca,  136 

joint,  133 

ddWld.  13a 

of  Barkow,  111 

■ 

or  Bigelow,  lei 

■ 

dorwl,  114.  119,  120,  133 

of  bladder,  150 

fftlcifono,  laa 

of  BurnB.  187 

1 

Flood's,  1U» 

V 

rundiformorBeUias,  IM 

of  ilio-Wral  joint,  121 

UimbernM-fl.  H7 

nf  Collw,  147 

reflected,  147 

BlBQOld.  lOH 

of  Bey,  187 

of  hlp-joiut.  123 

of  knee-joint,  laS 

oriaryni,  311 

hnmero^lecranoii,  111 

of  pbalang^  114.  133 

iliacum  propriiiui,  120 

or  reEtHTO.  150 

ilio-remoral.  121 

of  wapola.  104 

illo-lumbar.  121 

of  shoulder-joint,  107 

illo-peotiuoal,  149 

of  .kull.  loa 

of  Unas,  133,  136 

inguinal,  14T,  149 

of  nterns.  Ml 

iBtonirticular,  100 

of  Winsiow.  128 

flbro-eirtilnge.  103.  lOlt 

of  wriijC-Joiut,  113 

intercarpni-  IH 

of  Zinii,  170 

intcrohondral,  103 

olecrano-coronoid.  111 

lnlerdaviculu,  100 

orbicular.  HI,  134 

latercosMl,  102 

palmar,  114 

palollfB.  138 

intermeUUnirii.  13B.  137 

pelro-sphcnoidfil.  43.  103 

intarosseonii,  113. 114,  1ft-'.  i33 

piso-metacariieuni,  119 

pUnUr.  133 

iDteratvriuil.  102 

pllcw  njaov.  patellarls.  127 

inlertrannverae,  97 

poplitenm  nicuatum.  128 

poateriar,  95.  HI,  114,  UH,  133         ^M 

iichlOH»|Hi)lnr,  124 

tuupart's.  146 

luchio-fomo™!,  124 

ptcrygo-maiillary.  10* 

iBcintatum,  194 

IftMral,  »9,  103,  HI,  113,  12S.  132 

latum.  99 

pubo-prwiUtic  150 

radiate,  118 

malleoli  lateralis,  IS-I 

radio-ulnar,  113 

muwwia.  115.  127,  179 

lig.  arcnali.  128 

nncbBB.  tM 

»«ero-coccyj[eoni  articnlara, 

n     H 

oblique.  Ua.  128 

iWTo-scialic.  133 

Obtitrator,  SB.  120 

DCCipito-atlnltt.  fl8,  99 

•acro-tuberosum,  122 

ocolplto-uiuid.  90 

«™pho  cuboid.  133 

1 

i  — 

Mapnlo  clavicular,  lOT 

J 
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^1       semilaaar  fibn>-c*rtilagec  126 

qnadrxii.  61 

Spigflii,  148 

^B        apiDo-gleaoid,  103 

iplendens.  2*9 

^m        itelUle,  99 

^M         Etemo-clsvicQlar,  US 

Liver,  331 

H         Etylo-byoid.  104 

Lob*,  centiml.  256 

V         ttylQ-nuiillftry.  103 

fronlil.  255 

^            Btylo-myloid,  103 

o«ipit-l.  256 

gabflm™.  86, 178 

parietel.  2SS 

subpubic,  lai 

temporo-ophenoid^,  2S6 

trnprucapular.  105 

Lo*U9  niger,  259 

Lungs.  318 

Lympluilio  gUuiO^  ^Ultuy.  M 

of  penis.  145 

cervical,  848 

iDgniual.  S45 

lalo-orurali«,  135 

mesenteric.  S46 

tiklo-abuUre.  135 

pelvic^  248 

^          tBlo-navicnJBre.  136 

thoracic  247 

K         tnlo-tibltUe,  135 

Lymph«lica  of  lower  limb.  215 

of  abdomen.  £46 

of  head  and  neck,  24B 

V         ter(a.l23 

of  pelvis,  848 

of  thoiai,  247 

tiblo-flbnlar.  131,  134 

of  nppei  limb,  247 

libio-navionlwe,  138 

M, 

128,    132.    183 

humeral,  109 

Malleolus,  B4 

of  pelvis,  ISO 

Mandible.  54 

treperoid.  107 

Marrow,  21 

triatifiular  I4T,  149 

MeatDS  of  nose.  48.  61 

fibro-uartiluge,  113 

MiMliastinnm,  316 

tuberculi  c«Ue,  101 

Medulla  oblongaU.  2S3 

VBginnli*.  IIB,  12l»,  179 

tympadi,  303 

Henis^  126 

Lignlii,  263 

HeaoblBst.  17,  18 

Hidriff.  152 

Liugula.  263 

Modiolus.  305 

mandiblllfc,  &5 

Month.  319 

Muscle  or  Muscles,  abductor  hal 

Limbua  epbenoidilis,  44 

199 

■       Line,  buM&l,  55 

indicis.  165 

B         glutoal,  77 

minimi  dig.,  IS4,  200 

^M          ilio-pBCtiuenl.  77 

pollicis.  1S2.  1»4 

H         oblique,  54.  71,  64,  S5 
■         popllte&l,  Bl 

accpgsorias.  179 

scrouio-claviciilsrls,  173 

^H         tpiral,  81 

addoctor  brevis,  193 

^m        temporal.  37 

gracilis.  193 
Wlicis,  200 

^L   line,  ftlba,  140 

longt«,193               ^^ 
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1 

Hoacle  or  Huules.  magmis,  1D3 

UuBClB  or  Hosclra,  cnn.'ator  coccy^i^l 

mininm.!.  11(3 

151 

_            iwllicU,  184 

delCuid,  173 

■        HgitiLtor  caudE,  1H8 

diipnaaor  aim  iia.i>,  1S9 

^b        amygdalo-gloasiiH,  1U3 

aiiguli  oriH.  lliS 

H       aucoDeus,  ITC.  161 

Ubii  inrerioriB,  109 

^P          qaiotus,  176 

scpti,  169 

disphragm,  152 

digwtrlc.  159 

menti.  170 

dilator  naris.  169 

•ryteno-epiglottit,  313 

^aculator  uriiiie.  152 

epic  rati  i  us,  16« 

temporal  ia.  166 

erector  peuia,  lol 

^M      axygoB  pharj-QgU,  IH3 

Bpiuie,  142 

■          avube.  163 

eitcnsorbrevia  digit,  198 

H      blcepa,  174 

digit,  manuB,  188 

^1         femoris,  193 

pollieia,  18S 

B      biventer  curvkifl.  143 

catpi  nuL  acceaa.,  180 

brevior,  180 

V      braehUlia  antlcus.  175 

coccf  gia,  143 

^            intornoa,  175 

iatermediiu,  180 

longior,  ISO 

nlnaria,  181 

bulbo-aiTerno»ag.  152 

can  ions,  1S8 

digiti  quinll,  181 

oephftlo-tili>o-ngB<u.  I»3 

halliEia  brevia,  199 

oerfiWMmrto  humenilis.  ISO 

indicia  proprius,  182 

longDa  hallicia.  195 

digit.,  195 

prirai  internodii  halt..  IBG 

oili«y.  aw 

cireamflusas.  103 

pollicia,  182 

oleido-hyddeiui.  156 

midii  digiti.  182 

niDlmidigiti.  IBt 

EO0C7IIMU,  151 

eompleius,  143 

oasia  metao.  poll..  183 

primi  inteniml.  poll.,  182 

M«.  intern,  poll.,  18S 
llexorbreTia  digit..  180 

^L          Mra.  169 

■         urethne.  153 

^B           VGiin  doraalh  pvnia.  ire 

ball..  200      . 

^B     cooatrietor  of  pbaryni,  Ifia 
^B    coraco-bnchiKtu,  ITS 

min.  dig..  184.  200 

poll..  18i 

^H    concD-camaUrls,  ITTi 
^^1    ooraco  minor,  ITS 

carpi  radmlia,  ITT 

brevia.  179 

^B    comigator  npercilii,  IS? 
^m    eMrt<K»ncaid,  HI 

ulnaria.  1T7 

brcTia,  1T9 

crelDMter.  148 

Hccwa..  187 

hall..  198 

pollioia.  179 
Riihliiuia  digit..  17a 

crioo-tbyroid,  313 

H       oniTvux,  ISl 

rHiDtalia,  lea 

^B                14-An«t. 

^^1 

rm 

ES^^H 

1            1 

■  370                                     INDEX.                                       H 

^1  UaBcle    or    H>ih^1<».   gastrocni^Diiu!. 

MoBclo  or  Hasdei,  menlc-hyoid,  1 

^1 

multifldu».l« 

^1       gcmelli,  IWl 

mylogloMUB,  lei 

mylohyoidcDS,  160 

(■eniu-h.vDideus,  160 

nnwlia,  16!) 

7]i»Ba-at>phv1inus,  1G3 

muo-lahialiB,  ltt9 

glutei,  IBS 

oblique,  iiiferiur,  170 

.nperior.  170 

Kmcilis,  171,  193 

obliquos  capitis,  144 

Horner-*,  167 

extemils,  146 

intoruua.  147 

hyo-pharyngens,  1G3 

obturator,  IH) 

hyo-thyroideus,  »» 

oTCipitalis.  166 

^         iliacaa,  IST 

minor,  157 

^h           minor,  1S8 

occipito-rroiitalifl,  166 

^1       ilio-coaUlis  cervicU,  143 

^P           iloni,  143 

of  abdoiiK-n.  145 

ilio-psuas,  is; 

or  arm.  174 

inoUivi,  199 

of  back.  139 

of  breast,  154 

inrraBpinaCufl,  173 

of  foot.  IDS 

of  forearm,  176 

of  hand,  183 

iDterCH«ei,  1B5,  300 

of  h>'a<],  166 

InterspiDales,  144 

of  Lip.  187 

of  tiyoid  bono,  153 

^^        intertraDSTerearii,  105 

of  leu.  196 

of  neck,  IBT 

^H       ischia  caveniosnfl,  151,  152 

of  orbit,  170 

^H       ischio-cDceyREiis.  ISI 

of  palate.  163 

H       l>bi>  propriQB.  169 

of  perineum.  150 

^H       larrupj-pharyngeuB,  168 

of  pUaryni,  163 

■       iBtissimuB  dorai,  140 

of  scapula,  173 

H           ai.galiom,168 

of  thigh.  190 

H           UbiiBap,,16a 

of  longne,  lei 

^B       levator  ani,  151 

of  trunk,  139 

^H           claviculte,  158 

^M          DiHnti,  170 

■          paUtl,  163 

minimi  dig..  185,  SOU 

^M           pslpcbne,  170  , 

polticis.  184 
orbicnlaris  ocnli,  167 

^B            acapaliE,  165 

oris,  189 

B         Itnmialis.  161 

palato-glossdi,  163 

palato-pUarynjeeui,  163 

H            cervicis,  143 

V             domi.  143 

pal  maris  brovis,  183 

™           longns  atlanti*,  165 

longiw,  177 

capitis,  la^ 

colli,  165 

pectinati,  SOG 

lumhricalar,  183,  199 

malaris.  167 

^        nioaaeler,  171 

minor,  165 

^L      nieiiUli8.no 

ndnhnoi,  la 

^^^■~H 

^^^^^^^^H                                          ^H 

V  JUuH.10  ui  MiutUa.  peraiMMailcMicnB. 

Hoacle  or  UukIm.  >Bcra-0M»rg«9 

■             It^ 

143.  IBI                    -      ■'»°-™ 

■        pcroueu-tibUlU,  IRT 

sacro-lumbalifl.  142                           H 

■        Ur»t^«x>,^-^^..m 

■           brcvU,  l»t 

sartoriuB,  lU)                                   ^ 

■           IohKos.  195 

acaleni,  104                                      ^H 

■           quarCus.  19fl 

Kslenue  miDlniiiB,  lOS                    ^| 

■           quiDt.  dlRiti,  196 

plenralia.  165                             _^M 

W            teitiaa,  105 

petro-sUphyliuus,  163 

■emitondinoanR,  193        ^^^^H 

serratiu  aiitkui,  155       ^^^^H 

mi«nua.  155                 ^^^^H 

piBl-Biinntaris.  186 

p«t<cu»,  Ul                   ^^^^1 

plsl-UncinatnB.  185 

sphciio  pharynguiis,  lOS^^^^^^H 

ploutaris,  197 

<ph<.'i.u-Btap1iylTnuB,  183  ^^^H 

platyeiua  mroidt'a,  15T 

BjibiiK-'Ct^r  atii.  151             ^^^^H 

popiiteHs.  m 

16U                             ^^^^M 

m             ml»»r.  197 

BpiiialfS,  14.1 

K        l>ronst<jr  qotwlraliis,  170 

spltuiufl.  HI 

M           t«r«i.  ITT 

capitiB  ncc™,.  141 

■        pmna  mngaus,  1S3 

rolli  ac<->'aa.,  141 

M            psrvuB,  ISS 

BUpedlus,  301 

■        ptorygaidBus,  m 

Bteruslis  bruloruni.  1&4 

H             propriuB,  m 

Btonia-clBvii^ularig,  154 

V        pterygoapinoras.  172 

alerno-hyoidcuB,  15B 

■          pubo-coct'ygHus,  lot 

pubo  tmniivurulis,  IW 

aterno-thyreoiduHii.  100 

DBsi,  ISO 

Btylo-glneBoi,  161 

pyriformis.  189 

Btylo-liyoidouB,  15» 

■Iter,  15i> 

Ubii  aup..  IAS 

proriiiidiiB.  ir>R 

Inmboroni,  187 

Btylo-plmrynK^tw,  103 

mviiti,  169 

BuWiiconeim,  176 

planlw,  IDtl 

suhclaviiis.  154 

^1         rkdialia  tiitvrnii'.  177 

oulKmrBllB.  191 

^B       raaio-carpeas,  171) 

iubdoltoid,  173 

^1        recti  of  uye,  lT(t 

H        TMtiis  >bit()m<nlB,  145 

minor.  174 

H          oapltia  aoticiu,  t(i6 
■              latcraii<^  115 

■iipinatorbTPvis,  183 

Ugua.  180 

H              ponicaa.  144 

fteM«..  180 

■           fcmoria,  IBl 

anpraolavii-ulariB.  154 

■          latenlU  ^>d.,  146 

prf>|>ti.iB.  168 

B          minor.  140 

teiupcirai,  17'i 

minor.  ITS 

■       riiwrhu',  168 

ton  MIT  palati,  Itfil 

tMal,lST                      ^_ 

^^2                                                          INDEX. 

1 

^^nluBcle  or  Muscles,  Mnsor  trochleee. 

nnfl 

^^         171- 

379 

^^         tymiAui,  30J 

cranial.  266 

vaainw  feinoria,  190 

dusccDdens  noni,  277 

teres  m^or,  140 

dorasl,  2g3 

minor;  173 

CieUl.  ?73 

thyreo-hyoideua,  1(10 

gcDilfl-craral.  2&5 

^^m      th^roaryteuoid,  313 

gloaso-pharTngeal,  873 

Hl    thrro-opjglottic,  313 

gluteal,  28S 

^H    tibiiLiU  aDticna,  IM 

ia»t»toiy,?n 

^^B        posticus,  tt*7 

bTpaglossal.  877 

^M        Hccundna.  1»7 

ilio-hf  pogiatrie,  285 

^1     tibio-faacialis.  195 

^M     trschelo-DjaBtoid,  143 

^m     tiansTeTSalis  rUI..  14S 

infraorbital.  269 

^P         cervicis.  H3,  IS.', 

^F      transversi  thoracis,  156 

JftcobsoD's,  274,  304 

^       transversn-apinBlis,  1-13 

larmgeal,  275 

liugual,  271,-274 

menti,  168 

Inmbar,  283 

median,  281 

orbitre,  171 

motor  oculi.  267 

pedis,  200 

mUMnlo-cntaneocs,aSl,  291 

perinoi,  151 

mnBcnlo^iml,  283 

nasal,  268,  269 

trapfiiua,  139 

obtutalur,  296 

triangulttria  menti.  1«8 

occipitalis  minor,  279 

aterni,  156 

olfactory,  266 

triwps,  176 

ophthalmic,  267 

BUne,  IM 

optic.  266 

orbital.  260 

pathetic,  867 

^P    alparisexIrTnus,lSl 

perineal.  289 

peroneal.  891 

petrosal,  870,  272,  274 

^B         quiiiti  digitl,  181 

pharyngeal,  270,  276 

phrenic,  279 

^M      TMti,  191 

plantar.  290 

^Klty^i^,  19, 13S 

popliteal.  389,  291 

pndic,  289 

^L. 

radial.  883 

aciatic,  288,  288 

^^WervD  or  Nerves,  ■Mucons,  271 

^V      Arnold's.  275 

suboccipital.  277                  ^ 

■uditorv,  S73 

sapcTfleialis  coUi.  279         M 

»ari*ularui  niHBDns,  879 

gaperior  madUary,  SW    H 

auricuIo-tpn)por»l,  270 

otrdisp,  37K,  2113 

chorda  tjTnpanf,  273,  304 

thoracic.  280                   ^M 

■     ciliarr,  368 

tibial.  200,  291                ^H 

^K  Circumflex,  281 

\.i\^^«i,a37             ^^M 

1 

9^1 

K                            INDEX.                        siafl 

^1  Nerve  or  Nerves,  trmpanic,  272,  274 

Oa  COZE,  76                                           ^1 

■    ■nn.r.sea 

H      Vidittu,  370 

ptaDOra.  4T                                       ^M 

■  Neural  arcb.  24 

pubis.  73                                           ^M 

■  NcaroglU,  351 

trigoDam,  88                                  ^^M 

Okb  BuporateruallB,  32                     ^H 

N«w.307 

Owiculamjugulare,  Se          ^^^^H 

Eotyloid,  7B 

tpiHtcrtial.  38 

Osteology.  19                         ^^^^H 

vthmoidal,  3B 

Ovary,  351                             ^^^^H 

Rre.tH»pul>r,66 

iljai'.  77 

^^^^^^1 

ill<)-«c[fttic.  73 

inlercondyUr,  SS 

Palate.  320                            ^^^^| 

mgnlur.  37 

Palatine  trigone,  4&               ^^^^H 

iBcbrymal.U 

Pancr«ax,  324                                      ^^H 

n>«J  38.48 

parietal.  40 

caraosiu,  139                                 ^H 

popliteal.  84 

Parietal  boss,  37                                   ^H 

pterygoid,  48 

Parovarium,  353                                   H 

■ciBt(c7T.7&.  132 

Bcmllnnar,  32,  55 

Patella,  83                                             ^H 

■iemoid,  5a 

Pelvic  girdle,  Bl,  120                            ^1 

■uprawsDUUr,  97 

Polvii,  76,79                                        ^M 

pusitloQ  of.  80                                  ^M 

Notoohord,  17 

differences  in,  80                             ^H 

KuBloug  amygdaljc,  2fl0 

pBlilB.  342                                             ^M 

CHuilate.  seo 

Per><.-^>n)it>m.  ?ni                               ^H 

lontieular,  300 

Poriiiivain^..                              ^^^^B 

o. 

^^^^1 

^^^H 

Obellun.  83 

i.<i.\             ■■■■              ^^^^M 

Oboi,  3136 

^^^^M 

OooipiWl  point,  S3 

Pbaryiii.  ;»^^                                    ^^H 

Pia  niaur,  940, 362                            ^H 

Olecrwioi.,  TO 

PilUroflki)Ni.ie3                        ^M 

Oinu>tor7lntDt.8S8 

Pineial  Kland,  302                               ^H 
PituIUry  body,  SSa                             ^H 

Olivary  body.  S63 

OtiioiitDm.  Ml 

Pleun.  315                                          ^M 

niHirc-nlllm,  858 

PltiKix.  bnu-hial,  380                          ^H 

Oplirynn,  S3 
Oiiiittilon.  M 

cardiac  3M                                      ^H 

cuotid,  393                                           ^H 

^_  Optic  ca<nia<»i>re,  358,  9S6 

cavernous.  393                                 ^H 

^K    thkiBiiiuH,  •mi 

cervical.  378                                     ^H 

^■_  tmct.  95H,  306 

^UrblUI  plaUi,  3H,  4r>,  47 

lumbar.  384                                      ^M 

■BrblU.S7 

polvie.  298                                       ^H 

^■brgan  uf  Curtl,  !m 

savnl.  3HS                                        ^H 

^■pi  Motabnli,  79 

PaiiH  Varolii,  2fi4                                 ^M 

^KiaHiitotuin.74 

Poriu  auuiticus,  42                              ^M 

Posterior  a&nft,%                           ^H 

^^^^^^^^^^^^^^^^1 

w  r= 

H   374                                     l^Dl^.                                        ■ 

Sibs,  VCTiebro-chondral.  3S 

V   Primitlte  atieak,  17, 16 

vertebral,  3d 

^*    Process,  acctasory,  27 

BidRe,  gluteal,  81 

alveulnr,  49 

mylo-byoid,  55 

angular,  3S 

pt-clonkl,  SS 

articolar,  24,  31 

proufltor,  71 

cliDoid,  4*.  45 

superciliary,  38 

^        cochjeaiiform,  13 

aupinator,  ISi,  70 

^L      coracoid,  66 
^H       caronoid,  6G,  70 

^m       onslfbrm,  33 

i-mral.  187 

V       etbrnoidal,  54 

remoral,  149 

^         fronUil,  52 

Boatrum,  45.  259 

hamular,  48,  54 

incisor,  50 

8. 

intr^u)(ular,  37 

jugular.  30 

^        Whryiual,  64 

K       malar.  4!) 

Sagittta  plane.  19 

■       lunmmiUary.S? 

■        niargioui,  53 

V        uiBStoid.  40 

SwiiQla,  85 

^         maxillary,  BI,  H 

Scarpa's  trinn)!le.  229 

nasal,  38.  49 

Sclerotic  coat,  SBB 

Scrotum,  345 

orbital,  .-il.  {)3 

Socmen  Eation  spliere,  17 

palate.  49 

Sella  tUTcioa,  44 

Semilunar  valves,  206 

H       petrosal,  44 

Septum  cmtHle,  187 

H      pyramidal,  51 

Incidum.  SSS.  S61 

naai,GO 

■          spiDOua,  34.  30,  45 

tuba,  43 

styloid,  A  71,  72,  75.  85 

Sheath,  omral.  187 

BUpracordylar,  BB 

of  rectus.  147 

tnmsvnw;,  24.  30 

Shoulder.  64 

tnbariiis,  4(1 

Shoulder  girile,  90.  lOi 

uncinate.  47,  74 

Shonldfr-joinl,  107 

ungual,  76 

Sigmoid  cavity.  70,  73 

vnftinal.  43.  44.  4G 

Sinus.  cBVcmouB,  23B.  871 

liplioid,  32 

circular,  238 

corouary,  233 

1  p;s:'4"^  ■ 

fronUI,  38 

lateral,  238 

■ 

longitudinal,  238 

W                             B 

un^tnuB-  a» 

■                               "■■ 

maiiUary.50 

Rad!o.carpaI  Joint.  115 

occipital,  238 

tadlns,  71 

petrosal,  S38 

teceplauuliim  cliyli.  345 

ttraight,  238 

ItKtum.  3^) 

ti»n  "veic  239 

^      Rcslifnnn  body.  353 

Skeleton,  19 

■    Beliua.29» 

Skull,  fls  a  whole.  55 
ta.v&V>^ta  ("i<  ^ 

SomstapleuTO,  IS 
Spermatic  conl,  344 
Spheno-ethmoidal  reel's)!,  61 
8phe DO  petrosal  luuioa,  47 
Spjiial  cord.  240 

iliac,  TB 

nasal,  4S,  'A 

at  Ischiuiu,  77 

of  putln,  77 

of  srapiila,  M 

af  tibia,  M 

palatine,  51 

puroneat,  66 
SirinM,  mental,  S4 
Bplanebiuiltktcr.  19. 310 
SiilanchnoplMre,  18 
Spleen.  335 
Splcnlqm,  ES9 
81^10,303 
Stopbanion,  M 
Sternum,  » 
Slomach,  3)i3 
Striie  ^nuitioc,  MS 
8iiI>iibmI  point,  si 
SulnlaiiliH  rormiiiliieu,  SIIS 

nlatiiiisB,  251 
Silli^i  uf  brain,  255 
Snlcui,  frontal,  39 

owipiutia,  41 

pr««arkQl>r,  79 

pulmonalia,  34 
Superior  maiitia,  48 
Supination,  112,  131 
Boprarenki  capantu,  3% 
8i)Bt«>ntaculam  lali,  m 
Sntorca.  coronal,  611 

iBfobdold,  5« 

MgitUl.  M 
BymiihnU  tiabla.  78,  120 
^uartbroillal  Jolola,  93 
E^nohDndroals,  lU 
H.vndnmaais,  M 
)iynovIal  ntvitiM  of  ankle,  137 


T. 

Tbnia  aeraiplrciilBri*,  3K) 

Taluii,86 

Tamiii,  m 

Trclh,  318 

Te«in8n  tympanl,  40, 43 


TuinuenlUDi,  2GR 
Tcado  AEhillis,  H)7 

oCDii,  167 
Ten  tori  um,  2Sd 
Twiis,  344 
Tliigh,  ao 
Thorax.  31,  34 
Tibia,  H3 
Ton  gnu,  30S 
ToUBil,  a«3,  330 
Torciilar  Uenrohlll,  36 
Torua  occipitalis  transverani,  37 
Trachea,  314 

TrHctua  Rpiralit  fcinimiaulentag,  4: 
Tragua.  301 
Trapeziam.  254 
Triangle  of  Petit,  147 

subwcipital,  145 
Trochanter!,  81 
Trochlea,  89 
ToberanuDlaie,  254 


olfiulnrinni,  353 
Tnherclii,  adductor,  62 
carotid.  2(1 

conoid.  S5 

deltoid,  03 

infraglcnoid,  ff7 

laebmnal.  49 

LuTntncV  33 

mental,  54 

obturator,  78 

of  femur,  81 

of  radiUR.  72 

of  the  quadralna,  Bl 

of  tihia,  84 

pharyn^I.  S7 

ph'ryiBiid,  4fl 

scnioii',  33 

supm^knoid,  ff7 
TiihcrclM  of  Ml  rami  ua,  BT 
Tnberosity.  bicipital,  71 

CiwUl,  15 

ereM.m 

iltK,77 


of  luporlor  maxilla,  48 
of  the  palatf-bonc,  SI 
of  tibia,  M 


Tuben»ity,  pubo-ischiatic,  7B 
Tympanic  pl»t«,  4.4 
Tympanum,  301 


intiB,7o 

Ureter,  337 

Un-ttin.  343,  349 
Uterus,  34!) 


Vagina.  349 
Valve  ol  Vivnssena,  Sffi 
Vw  defFTeoa,  347 
Vein  or  VBina,  angalar 

uillary,  840 

u^xoB,  240,  Ul 

baailii^SIO 

cardiac.  233 


,-'41 


fL-jjIinlic,  S40 
cerebflljir,  237 
cerebral.  837 
cervical,  234 

DuiisKsry,  £39 
facial,  e3S 
femoral,  243 
bG|<ntk,  2i-i 


iliai 


Id  nominate,  234 
intBrcoHtal,  235 
inl^rnal  niaxillHry,  S 
jugular,  230.  S37 
lumbar,  211 
magiia  Galoni,  237 


Vein  or  Veins,  poplile«l,  S 
porlte,  344 
pudic,  343 
pulmonary,  333 
renal,  212 

spermatic,  242 
spinal,  241 
BubcUvian,  240 
BystcTDic.  933 
temporal,  236 
l«mporo-iiiai.illuy,  235 
thyroid,  234 
tibial.  243 
ulnar,  240 
vorlcbnl,  234 
Velum  interpoHltniD, 
medullar;^,  263,  ass 


ii««7,a 


i,2(i3 


Ventriel* 

of  bn.in, 
\"crtebra  dentolo,  45 

prnminens,  26 
Vertobne,  cervical,  34 

charactcriatio  of,  33 

donal,  26 

false,  28 

lumbar,  20,  27 

sacral,  28 
VBrtebral,  35 

column,  23,  29 
Vestibule,  305 
Vincula  tendinum,  178 
Vilflline  membrane,  17 
Vncal  cords,  318 
Vulva,  348 

w. 

"White  line,"  160 
WiuKH  of  sphenoid,  44,  45 
Wriat-boDPS,  72 


i 


